|

CONFIDENTIAL

ENVIRONMENTAL ANALYSIS

Confidential Claim Retracted

Authorized by: z

Date:

Proposed

Slafiz

P-15/17
Underground Mine
Jackpile-Paguate Minesite
The Anaconda Company

Laguna Tribal Lease 4
Laguna Indian Reservation’
Valencia County, New Mexico

U. S. Geological Survey

Conservation Division
P. 0. Box 26124

Albuquerque, New Mexico '

Prepared By
Dale C. Jones
Mining Engineer

‘September 8, 1977

0 AR
9387605
POL-EPA01-0000307



II.

IIX.

Ivl

VI.

CONFIDENTIAL

Lontents

Description of the Proposed Action

A.
B.
C.
D.
E.

Environmental Considerations of the Proposed Action

A.

E.
F.
G.

Introduction

Proposed Mining Procedure and Facilities
Ore Processing

Reclamation

Related Actions

Geology

1. Physiography

2. Stratigraphy

3. Structure

4. Nature of Deposit

5. Geologic Hazards

6. Other Mineral and Non-Mineral Resources
7. Soils

Atmosphere

1. Meteorology

.2, Air Quality

3. Noise

Hydrology

1. Surface Water

2, Grouad Water

3. Water Quality

Land Use

1. Land Use in Lease Area

2., Lland Use in Surrounding Area
3. Historical and Archaeological Sites
4, Scenery and Aesthetics

5. Reclamation Potential

Fauna and Flora

Socio-Economic Conditions
Health and Safety

Alternatives to the Proposed Action

A,
B.

Unavoidable Adverse Environmental Effects of the

Alternative Methods
Mitigating Measures

Proposed Action

Matrix Analysis of the Proposed Action

Determination and Recommendation

References
Maps
Photographs
Appendices

55
57

58

POL-EPA01-0000308




Map A:
Map B:
Map C:
Map D:
Map E:
Map F:

Map G:

CONFIDENTIAL

MAPS
Project Area Location Map
Project Site Plan Map
Physiographic Map of Northwestern l.vew Mexico
Project Area Topographic Map
Structural Elements in Northwestern New Mexico
Surface Water Sources

Anaconda'’s Laguna Mining Operations

POL-EPA01-0000309



Photographs

Photo A: Deleted
Photo B: Surface Drilling of Ventilation Borehole

Photos C and D: Surface Fan and Associated Equipment for
Ventilation Borehole

Photo E: Ventilation Borehole with Emergency Hoisting
Equipment

Photos F and G: Surface Facilities for the P-10 Mine
Photo H: Deleted

Photos I, J, and K: Terrain and Vegetation of Proposed Mining
Area on Northeast Flank of Black Mesa

®

CONFIDENTIAL POL-EPA01-0000310




.‘ . Appendices

Appendix I: Geologist's Memorandum Report

Appendix  II: Stratigraphy
Table 1: Regional Stratigraphy
P-15 Area-Typlcal Stratigraphic Section
P-17 Area-Typical Stratigraphic Section

Appendix XII: Seismic Data
Figure 1: Locations of Felt Earthquakes and Instrumental
Epicenters in the Vicinity of Mariano Lake
Tables 1 and 2: Data for Events Shown on Figure 1
Figure 2: Locations of Felt Earthquakes and Instrumental
Epicenters in the Vicinlty of Mount Taylor
Tables 3 and 4: Data for Events Shown on Figure 2

Appendix  IV: Soils in the Vicinity of the Jackpile-Paguate Mine
Soils Map and Legend

Appendix V: Meteorological Data
Figure 1l: Average Annual Precipitation Pattexrns over
New Mexico
Table 1: Mean Precipitation for Stations in the
- Mount Taylor Area
’ Table 2: Wind Directions and Speed at the Langmuir
Laboratory, Socorro, New Mexico

Appendix VI: Air Quality Regulations, Standards, and Data
Federal Air Quality Regulations
New Mexico Environmental Improvement Agency Air
Quality Standards
1975 Air Quality Data Report for Paguate, New Mexico

Appendix VII: Hydrologist's Memorandum Report

Appendix VIII: Water Quality Data
Table 1: Analytical data for Surface Water Sampling
Water Quality Criteria )
Table 2: Water Quality Data
Figure l: Ground Water Sampling Sites in the
Jackpile-Paguate Area
Table 3: Anaconda Water Analysis

Appendix IX: Archaeological Tnformation

Appendix X: Bureau of Indian Affairs Comments

Appendix XI: Miscellaneous Information

’ Appendix XII: Representative Fauna and Flora in the Jackpile-
Paguate Mine Area

Appendix XIII: Reclamation Information

CONFIDENTIAL POL-EPA01-0000311



‘ I. Description of the Proposed Action

A. Introduction

The Anaconda Company, New Mexico Operations, Uranium Division, originally
subnitted the prbposed action to the Geological Survey (USGS) March 18, 1976,
undexr the provisions of Title 25, Code of Federal Regulations, Part 177.7. At
that time, the proposal consisted of a mining and reclamation plan for two
separate underground uranium mines developed thfough two vertical shafts. The
mines would have been known as the P-15 and P-17 Mines.

August 15, 1977, The Anaconda Company formally submitted modificatiouns of
the original mining plan to the Geological Survey. These modifications
provide for development of both the P-15 and P-17 ore deposits through a
single adit entry instead of the two separate shafts originally proposed. The

. adit portal and mine workings, the P-15/17 Underground Mine, would be located
within the bou?daries of Laguna Tribal Uranium Mining Lease 4 which occupies
approximately 2,560 acres of the Laguna Indian Reservation in Valencia County,
New Mexico (Maps A and B).

Laguna Lease 4 contains the lands listed below:

Township 10 North, Range 5 West, N,M.P.M,:

Sec. 3, ShSLNW:, SWy (200 acres)
Sec. 4, SYSLNk, S4 (400 acres)
Sec. 5, SE4NWY, Lots 1 & 2, SIMNEL,
ELSWy, SEY (439.79 acres)
Sec. 8, NEYNWY, NiNLSEMNWY, NEY, NE4SEYZ,

EL4WSSELSEY;, E%SE%SE& (280 acres)

Sec. 9, All (640 acres)
’ Sec. 10, NWyZ, N%SWyg, N%SkSWy (280 acres)
Sec. 16, N (320 acres)
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. The P-15 ore bodies are located within Section 9 of the lease and contain an
estimated 517,644 tons of uranium ore. The P-17 deposits contain approximately
594,666 tons of ore in Sections 9 and 16 (Map B). The small Indian villages of
Paguate and Laguna are located about 2 miles to the north and 5 miles to the
south, respectively (Map A).

The Anaconda Company acquired Lease 4 through negotiations with the Pueblo
of Laguna, and it became effective July 30, 1963, for a term of 10 years "and
as long thereafter as the minerals specified are produced in paying quantities.”
The original lease contained about 9,100 acres, but subsequent relinquishments
have lowered the present acreage to 2,559.79.

Anaconda also holds Laguna Tribal Uranium Mining Lease 1 which is the
site‘of the company's large Jackpile-Paguate open-pit mining operations that
have produced uranium ore since 1952, Lease 1 occupies 4,988.48 acres

' immediately adjacent to Lease 4 to the northeast and was also megotiated with
the Pueblo of Laguna, becoming effective May 7, 1952, for a term of 10 years
"and as long thereafter as the minerals specified are produced in paying
quantities."

The.surface and mineral rights within Leases 1 and 4 are owned entirely
by the Pueblo of Laguna. An agreement effective June 10, 1974, unitized all
of Anaconda's Laguna leases so that "exploration, development and production
on any one or more of such leases shall be deemed to satisfy any and all

" exploration, development and production requirements on all leases between
the parties."

The proposed action was submitted March 19, 1976, to the Southern Pueblos
Agency of the Bureau of Indian Affairs (BIA) and the Pueblo of Laguna for their

. review, recommendations and approval. An environmental analysis (EA) of the
original proposal was prepared and was submitted to the above parties
2
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.’ August 13, 1976, for their review. A meeting between the USGS, BIA, Pueblo of
Laguna Technical Committee and Anaconda was held July 8, 1977, to discuss the
proposed action, the EA and the modifications of the proposal which were to be
submitted in the near future. At this meeting, it was decided to revise the
EA to include the modifications of the proposal instead of approving th‘e plan
as originally submitted with later processing of the modifications (Appendix XI).

August 15, 1977, The Anaconda Company formally submitted the modifications
of the proposed action which were forwarded to the BIA and Pueblo of Laguna
August 17, 1977. This EA is a revised version of the original analysis and
has been reviewed by the involved parties. Appendix X contains the BIA's and
Pueblo of Laguna's comments and recommendations regarding the proposed action
as modified.

Any actions by other State and/or Federal agencies or authorities would

. concern approval of, or issuance of permits for, such things as waste water
discharge and/or impoundment, sewage treatment, etc. Anaconda is in the
process of obtaining, or will obtain, such approvals and/or permits as necessary
before commencing operations. Prescribed public postings of the proposed action

have resulted in no inquiries, comments or evidence of controversy.

B. Proposed Mining Procedure and Facilities

The P-15/17 underground workings would be located adjacent to the southern-
~most end of the producing P-10 Mine and would extend southward for approximately
8,100 feet (Map B). Access to the workings would be provided by a double-track
adit with a finished cross-section of 10 by 14 feet or by two smaller parallel

adits with comparable capacity.
The adit portal would be located in North Oak Canyon, and the adit would

. be driven on a southwest bearing under Black Mesa at an average positive grade
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‘ of 1 percent for a total completed distance of 4,640 feet. (See 200-scale
topographic map in mining plan modifications.) This entry would serve as the
haulageway for transporting ore and waste material to the surface as well as
providing access for personnel and supplies. The adit would also carry air
to the mine workings for proper ventilation. A private contractor would be
engaged to drive the adit, cut the service stations and do part of the
subsequent drift and raise development.
Mining of the P-15/17 ore bodies would be done by conventional modified
room~and-pillar stoping methods with sublevel track haulage. Raises woﬁld
be driven from the haulage level into the overlying ore lenses, and the ore
would then be developed by small access drifts driven through and around the
minefalized areas. Stoping would .take place next with internmal waste pillars
left in place for support. Additional ground support would be provided by
‘ rock bolts, steel sets, timber sets, stulls, and/or cribbing. When two or
more ore bodies are stacked, development and stoping wéuld take place from
the uppermost to the lowest ore body in descending order. (See inspection
reports in Appendix XI.)

In addition to the adit entry, 22 ventilation boreholes equipped with
surface fans would be needed during the life of the operation for proper
ventilation of the mine. These boreholes would be drilled from the surface
with 48-inch diameters and then cased with 42-inch inside diameter casing
cemented in place (Photo B). The depths of the holes would range from 432
to 650 feet. Axial flow vane~type fans ranging from 25 to 100 horsepower
would be used on the vent holes, and each hole would most likely be equipped
with a heater to prevent freezing (Photos C and D). Each vent shaft would
. be capable of handling about 40,000 cubic feet of air per minute (CFM). The

disturbed areas around the vent holes would be graded and seeded after

installation of the ventilation equipment.

4
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‘ About 200,000 to 268,000 CFM would be required bSr the mine during full
production. The vent holes have been tentatively located (see 200-scale
topographic map in mining plan modifications) so that the haulage drifts
would normally be under positive pressure and the stopes under negative
pressure, but their exact locations and order of completion would be determined
as mine development proceeded. Furthermore, not all of the vent holes would
necessarily be equipped with fans at any given fime, particularly during the
later years of the mine's life. As mining proceeded and the workings advanced
beyond the effective usefulness of the vent holes, they would be abandoned as
others were drilled. The upcast or downcast nature of each vent hole would
also depend on mining progress. The vent shafts at the extremities of the
mine would be upcast, but as mining proceeded beyond the usefulness of these
shafts, new upcast vent holes would be drilled and the former shafts reduced

. in capacity or abandoned.

Vent hole #6 which would be located at the southwestern end of the adit
would be equipped with a small hoist and torpedo-type cage to provide a second
independent exist from the mine (Photo E). Thgs would satisfy State mining
regulations and permit more than 10 men to be underground at one time. 1In
addition, a mobile crane with sufficient hoisting capacity and cable would be
available for use at any vent shaft as an emergency hoisting unit.

Surface drilling indicates that the P-15/17 ore bodies contain an

- estimated 1,112,310 tons of uranium ore. According to the plan, driving of
the adit would commence in 1977 with ore production beginning in January 1979.
The life of the mine would be about 5 years, and about 200 persons would be

employed during the period of maximum production of about 950 tons of ore

per day (TPD). ’ ~ C_
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‘ 2 - Vehicular access to the mine would be provided by a road about 30 feet
wide off the south rim of North Oak Canyon. (See general surface layout drawing
in mine plan modifications.) This road would be for light vehicular traffic
only and would be about 2,200 feet long for a total area of about 1.5 acres.
Another road about 60 feet wide would exit over the north rim of.the Canyon
to connect with the present system of open-pit roads. It would have a total
ming—to—stockpile area length of about 7,900 feet, of which approximately
4,300 feet would be a new road, for a total area of about 1l acres.

The proposed road locations have been planned to avoid as much excess
cut and fill as possible. Both roads would be surfaced with waste rock
material froﬁ the mining operations, and culverts would be used where the
roads crossed major drainage channels. Both roads would occupy a total area
of aéout 12.5 acres.

The mine yard would consist of two working areaé. (See general surface
layout drawing in mine plan modifications.) The portal yard would contain

. facilities for transferring ore and waste rock from the underground raiiroad
cars to surface trucks and would occupy about 2 acres. The service yard would
occupy approximately 8 acres and would contain the surface buildings and
supplies. The main buildings to be erected within the service yérd would be
a combination office-change house (about 50 by 125 feet), a compressor building
(about 30 feet square), and a shop (about 40 by 100 feet). The surface
facilities for the P-15/17 operations would probably be very similar to those
for the P-10 Mine which are shown in Photos F and G.

Approximately 120,000 cubic yards of fill material would be required to
level the portal and service yards. Waste rock_from adit devéiopment would be

. the primary' source of this material. Prior to site preparation, any topsoil

in these areas would be removed and étored for use in reclaiming the disturbed
areas at the cessation of the mining operations. -
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Two surface settling ponds, each measuring about 10 feet deep by 15 feet
wide by 30 feet long, would be constructed :in the adit portal area (shown as
sump—-2 cell on general surface layout drawing in mine plan modificationmns).
These ponds would have a total capacity of about 67,000 gallons and would be
lined with impervious clay, plastic or concrete. Ground water seeping into
the mine workings would be collected in underground settling sumps at the
terminal end of the adit and then pumped to the surface ponds which would also
receive runoff from the ore transfer area. The surface ponds wouldAbe .
continually pumped with the water being carried via pipeline to the present
P-10 pipeline which discharges into holding ponds in the mined out open-pit
workings.

The particulate matter in thé mine water would settle and collect in
the ponds' bottoms. This sediment would be periodically removed and traqsferred
to waste or ore stockpiles depending on its uranium content. The ponds would
be equipped with a bypass system to allow continuous oﬁeration of one pond
while the other is being cleaned and/or repaired, and the ponds' pumping systems
would have auxiliary pumps and electrical power.

Although it is not possible to accurately predict or estimate the actual
water flow intq the mine workings, it is anticipated that the inflow would be
quite small. The ore bodies are located in strata that are up dip from
presently operating mines, and these strata are naturally drained'by
surrounding ravines and canyons. The operating P-10 Mine which is approxi-
mately 0.5 miles down the regional dip from the.proposed P-15/17 Minc is
currently pymping about 183 GPM.

One sewage lagoon about 150 feet wide by 450 feet long would be
constructed south of the service yard. The lagoon would occupy about 1.5

acres and would be of sufficient capacity to dispose of all organic wastes

7
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’ " from the mining facilities. In addition, the lagoon would comply with State -
standards and regulations, and a plan for its construction would be submitted
to the New Mexico Environmental Improvement Agency (EIA) for approval.

. Aéaconda would control surface water runoff in all areas that would be
disturbed by the P-15/17 operations in order to minimize or prevent erosion.
The access and haulage roads would be constructed with berms, ditches, water
bars and turnouts to control runoff. The mine yard and surface facilities
would have ditches and berms for protection and to prevent concentrations
of runoff that could cause erosion. The sewage lagoon would be isolated
downhill from the mine yard and would be protected by ditcheé and berms on
the perimeter to divert runoff. The disturbed areas around the vent holes
would be graded and seeded after installation of the necessary equipment.

‘ Potable water for the mine's surface fac;'ilities would be provided from
the present Shop well (Map B and topographic map and general surface la§out
drawing in mining plan modifications). Water for the ﬁnderground mine
workings would be supplied by a supplemental well located on the surface
near the underground terminus of the adit. This well would.be completed
either in sandstone units of the Brushy Basin Member or in the Westwater
Canyon Member, both of the Jurassic Morrison Formation, depending on the
quantity and quality of the water from the producing sands. The mine and
support facilities would require an estimated 50 to 100 gailons of water per
minute total.

Approximately 21,600 feet of surface power lines would be required to
bring electricity to the P-15/17 facilities and ventilation boreholes.
Erection of the lines would cause virtually no surface disturbance except

. for the very small areas required to set the power poles in the ground.

Existing roads would be used for access during construction of the lines,
: - 8
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. and the power cables would be pulled through and installed manually. The

4 oaplel
o
would be removed at the end of mining operations.

A

lines

Boring of the 22 ventilation shafts would require about 4.2 acres.
Each site would be a minimum of 50 feet by 150 feet in order to set up the
drill rig and supporting equipment (Photo B). The existing network of roads
on Black Mesa would provide access to most of the sites.

Throughout the life of the mine, the mine yard, vent shaft areas,
sewage lagoon, and the settling ponds would be fenced.

Explosives to be used in the P-15/17 operations would be stored at the
surface in the existing explosives storage facility for the P-10 Mine.
Underground magazines would be used to store explosives intended for

immediate use in the mine workings.

‘ C. Ore Processing

The ore from the mine workings would be trammed by underground ofe
trains through the adit to the surface whefe it would be selectively dumped
according to grade into a transfer area in thé portal yard. Only one or
two days' production (maximum) would be stored in the transfer area at one
time because it is anticipated that the ore would be transferred daily to
the existing P-10 stockpile area about 1 mile east of the P-10 Mine. From
this stockpile area, the ore would be periodically trucked to the existing
railhead south of the Jackpile Pit where it would be crushed, weighed and
loaded into railroad cars. The railroad cars would then be transported by
the Atchison, Topeka and Santa Fe Railway (ATSF) over existing routes to the

Company's operating Bluewater Mill about 50 miles to the west near Grants,

. New Mexico.
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. At the p-resent time, the Bluewater Mill has the capacity to process
about 3,560 TPD of ore. An acid-leach hydrometallurgical process is used

to recover and concentrate the ore's natural uranium into a dried precipitate
known commonly as yellow cake (U308). However, the milling facility is
currently being expanded and modified to increase its capacity to approxi-
mately 6,000 TPD and to allow treatment of lower grade ores. Appendix XI
contains an inspection report on the Bluewater Mill,

The ore from the P-15/17 mining operations would be feed material for
the Bluewater Mill with the resultant yellow cake being sold to a utility
company for further processing and ultimate use in nuclear powered electric
generating plants. It would be possible, however, that the P-15/17 ore
would be toll milled at Kerr-McGee Corporation's mill in Ambrosia Lake or at
Sohio's_milling facility just north of Anaconda's Laguna leases. Anaconda
presently has most of its underground ore toll milled at Kerr-McGee's
facility due to the ore's moisture content while a small amount of its

open-pit ore is toll milled at Sohio's mill.

D. Reclamation
Upon cessation of the mining operations, all of the mine openings (adit
portal or portals and ventilation shafts) would be sealed in accordance with
the standards and regulations applicable at that time. Reclamation of the
disturbed land surface would then commence, and it is anticipated that the C
reclamation operations would b.e completed in approximately 2 months.
The permanent structures erected in the service yard would remain intact
according to Agreement 3 of the mining lease. Mining equipment and other
personal property would be removed from the mine'site and vent shaft areas

‘ to be used at other Anaconda operations or sold.

10
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‘ ' Reclamation of the disturbed land surface at the ventilation shaft
sites would occur after installation of the ventilation and associated
equipment and fencing. The procedure would probably consist primarily of
grading, scarifying, liming if necessary, and seeding the disturbed area.
Final reclamation of the sites, after removal of the equipment and sealing
of the shafts, would depend on the shaft sealing procedures utilized, but
would probably also consist of grading, scarifying, liming and seeding.

The haulage and access roads would also be graded, scarified, limed if
necessarf, and then seeded. The portal and service yard areas, excluding
the surface occupied by permanent structures, would first be graded and
then covered with any topsoil removed and stockpiled prior to the mining
operations. Necessary liming or fertilization would follow with subsequent
seeding.of the areas.

Water remaining in the settling ponds would either be allowed to
evaporate or would be pumped to the P-10 holding pond. Sediments remaining
in tﬁe ponds' bottoms would be removed and transferred to waste or ore stock-—
piles depending on the uranium content of the material. The ponds would then
be backfilled, graded and seeded. Water in the sewage lagoon would be
allowed to evaperate with subsequent backfilling, grading and seeding of
the lagoon.

Reclamation of the P-15/17 mine area and ventilation shaft sites would
probably coincide with the reclamation of various other mining areas in the
immediate vicinity. In its comprehensive mining plan, Anaconda details the
reclamation of the entire Jackpile-Paguate mining operation. Appendix XIII
contains some of the reclamation information regarding equipment, techniques

. and seed varieties given in the comprehcnsive plan.

11
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‘ E. Related Actions
Several proposed actions involving uranium mining on Indian lands in
New Mexico are presently pending before the Conservation Division of the
USGS. The majority of these actions are located abouf 60 miles northwest of
the Jackpile-Paguate minesite on Navajo Tribal énd Allotted leases in the
Crownpoint area of McKinley County, New Mexico. Continental 0il Company,
Pioneer Nuclear Inc., and United Nuclear Corporation have submitted mining
plans for underground uranium mines in this area, and énvironmental analyses
of these plans are currently in progress. |
Three other proposed actions involving uranium mining on Pueblo of
Laguna lands are also pénding before the Conservation Division. July 15,
1976, Continental 0il Company submitted a mining and reclamation plan for a -
1arge underground mine on Laguna uranium mining leases UL-1837 and -1838.
‘ These l-eases are situated within the Bernabe M.‘ Montano Land Grant in
Bernalillo and Sandoval Counties, alout 25 miles northeast of the Jackpile-
Paguate minesite. An EA of the plan has been prepared, and the Pueblo of
Laguna has approved the plan. '

January 5, 1977, The Anaconda Company submitted a mining and reclamation
plan for the PW2,3 Mine Project. This'plan provides for the development of -
several small ore bodies through an adit collared in a mined ouf portion of
the North Paguate Pi£. The ore bodies are located on the fringes of more
concentrated ore zones that were mined by open-pit methods. An EA of the =
plan has been prepared and is presently being reviewed by the Pueblo of ’(::::::::;’,4
Laguna and the BIA. ' | ]

February 5, 1977, Anaconda submitted a comprehensive mining and reclama-
tion plan covering all of its Jackpile-Paguate open-pit and underground
. mining operations from the present time until the estimated completion of

conventional operations in 1985. This plan includes the P-15/17 and PW2,3

nrnposals, and an EA of the plan is being prepared.
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6 iI. Environmental Considerations of the Proposed Action

A. Geology
1. Physiography

The Anaconda Company's Jackpile-Paguafe Minesite lies almost in the center
of the Laguna Uranium Mining District which is an area of about 535 square
miles on the east side of the Colorado Plateaus physiographic prdvince (Map C)

" (Moench and Schiee, 1967, p. 3). Structurally, this area is in the south-
eastern part of the San Juan Basin, a broad topographic depression character=
ized by broad open valleys and mesas and local deeply incised drainage
features. The Mount Taylor volcanic field is located to the nérth and west -
of the area (Dinwiddie, 1963, p. 217).

The Laguna District is located in mesa country that is typical of much ?-

of the Colorado Plateaus province. Mesa ﬁhivato, the largest and highest

‘ mesa, rises to an altitude of 8,000 feet. above sea level on the northwest

side of the district Qith its flat lava top covering about 400 square miles.

Mesa Gigante rises to an altitude of more than 6,500 feet on the southeastern

side, and the similar but much smaller Mesa Prieta is located on the north-

eastern side about 14 miles east of Mesa Chivato (Map A). Between these
prominent landmatrks are smaller mesas and benches. The northesastern part

of fhe district is characterized by low mesa and bench topography, and in

this area as well as farther south, the land surface is pierced by several
volcanic necks that rise abruptly to as much as 1,000 feet above the
surrounding landscape (Moench and Schlee, 1967, pp. 3-4). From fhe southern
part of Mesa Chivato, th; roughly conical Mount Taylor, a large inactive

volecano, rises more than 11,300 feet above sea levél and more than 5,000

feet above the valley of the Rio San Jose to the south (Hunt, 1936, p. 36).
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‘ The perennial Rio San Jose is the main drainage in the Laguna District.
It drops from an elevation of about 5,900 to less than 5,600 feet from west to
east, and it is entrenched 20 feet or more over most of its length. A few
miles southeast of the district, it joins the Rio Puerco, a tributary of the
Rio Grande (Moench and Schlee, 1967, p. 4) which flows continuously only
during the wet season, The Rio Puérco drains the west flank of the Nacimiento

Mountains forming the east boundary of the district (Huat, 1937, p. 37).

Several arroyos join the Rio San Jose from the north and south, but
ordinarily most of them flow only after summer thunderstorms. The largest
of these arroyos are the perennial Rio Paguate and the intermittent Arroyo
Conchas which drain the areaz to the north of the Rio Sam Jose and the Avrroyo
Colorade which drains the broad valley to the south. The Arroyo Salado
drzins the northeast corner of the district and joins the Rioc Puerco to the

. east (Moench and Schlee, 1967, p. 4). All the wain streams and tributaries
are entrenched into arroyos cut in the alluvial fill of the valleys. These
arroyos carry very large quantities of water immediately after heavy
precipitation, and occassionally the waters rise over the banks and spread
out as sheet floods (Hunt, 1937, p. 37).

The proposed mine would be located under

Black Rim Mesa (Maps B aad D) where eievations range from about
6900 to 6000 feet above sea level (Photos I, J, K). The surface is
cut by several northeast trending dry washes that channel surface runoff

toward the Rio Paguate.

2. Stratigraphy

The San Juan Basin is characterized by a sedimentary fill of marine and

. continental rocks several thousand fcet thick and from Palcozoic to Quatexrnary

17 -
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‘ ' in age. These sedimentary beds dip gently from the basin margins toward
the center, and intrusive igneous rocks of Tertiary and Quaternary ages occur
locally around the basin margins. The southern part of the Colorado
Plateaus province, the Datil volcanic field (Map C), is characterized by an
extensive covering of lavas and associated continental sedimentéry rocks
that total several thousands of feet in thickness (Hilpert, 1969, p. 9).
Table I in Appendix II shows the regional stratigraphy as modified from
Hilpert's compilation (1969) with the representative thicknesses of the’
stratigraphic units (NMEI, 1975, p. 159).

The Jackpile-Paguate Mine area 1s located in the southeastern part of
the San Juan Basin, east of the Mount Taylor volcanic field. Rocks ranging
in age from Late Triassic to Recent crop out in or near the area, and the
regional dip of the beds is northward to northwestward at about 2 degrees,

6 Minor faults and folds vary the dips locally (Dinwiddie, 1963, p. 217).
Columns 2 and 3 in Appendix II show the stratigraphy in the areas of the

ore bodies
P-15 and P-17/ respectively according to The Anaconda Company.

The primary host for uranium deposits in northwestern New Mexico is
the Morrison Formation of Late Jurasssic age. The Morrison is 400 to 800
feet thick and generally consists of mudstone (gray, maroon, buff), vari-
colored claystone, and medium-to coarse-grained sandstone (gray to
reddishjbrown). The sandstone is arkosic and locally conglomerafic and
locally contains concentrations of carbonaceous materials. The Salt Wash,
Recapture, Westwater Canyon, and the Brushy Basin Members make up the
Morrison Formation from base to top, but the Salt Wash Member occurs only

in northwestern San Juan County (Hilpert, 1969, p. 19).

18 :
CONFIDENTIAL POL-EPA01-0000326



. In the Laguna District, the Morrison Formation is composed mostly of a
relatively thick Brushy Basin Member and markedly thinner Westwater Canyon
and Recapture Members. It attains its maximum thickness of about 600 feet
in the central part of the district from where it thins laterally. Southward
it is beveled under the pre-Dakota erosion surféce, and it is absent in the
southern part of the district (Hilpert, 1969, p. 71-72).

The Recapture Member in the district ranges from 0 to about 100 feet in
thickness with a probable average of about 25 feet. It is composed of
alternating grayish-red and greenish~gray mudstone, siltstone, san&stone,
and a few thin beds of limestone. The overlying Westwater Canyon Member -
ranges in thickness from O to more than 100 feet with an average of about
50 feet. It is thickest in the northern part of the district from where it -
thins southward, and locally it grades into the Recapture. It consists of

. grayish-yellow to very pale orange, fine-to-coarse-grained, friable sand-
stona (Hilpert, 1969, p. 71-72).

The Brushy Basin Member overlies the Westwater Canyon and makes up
most of the Morrison Formation. From the central part of the district where
it is more than 300 feet thick, it thins laterally most markedly southward |
and is cut out in the southern part of the district under the pre~Dakota
erosion surface. It is composed of grayish-green bentonitic mudstone and
some sparse thin beds of clay~rich sandstone. In the lower part it con-
tains sandstone lenses similar ﬁo the Westwater Canyon which are generally
less than 20 feet thick but locally as much as 85 feet thick. In the
central part of the dist;ict, the Bru;hy Basin contains, in its upper part,
the Jackpile sandstone which is the main ore-bearing unit (Hilpert, 1969,

p. 71-72).

.\
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. : The Jackpile sandstone contains nearly all the known deposits in the
Brushy Basin Member, and all the principal deposits in the Morrison
Formation, in the district. It is a tabular body about 15 miles wide by

35 miles long extending from the vicinity of Laguna to the vicinity of Mesa
Prieta. It has a maximum thickness of about 200 feet a few miles north of
Laguna from where it tapers to its margins and, to the nmortheast, splits
into two fingers. The Jackpile consists of a yellowish-gray to white,
friable, fine-~to medium-~grained, fluvial sandstone that generally grades

from coarser-grained subarkosic material at the base to finer material at

the top (Hilpert, 1969, p. 71-72).

- 3. Structure

The Laguna District is located mainly on the east limb of the McCarty's
Fyncline which dips gently northwestward into the San Juan Basin (Map E).
On the east side of the distxict the beds are downdropped along the north-
trending, faulted Ignacio Monocline into the Rio Grande trough, and the
volcanic rocks of Mount Taylor cover the western side of the district.
Numerous volcanic centers, flows, dikes, and sills are located throughout
the district and mark the northern part of the Datil volcanic field
(Hilpert, 1969, p. 72).

Three periods of tectonic activity are generally recognized. Jurassic
deformation resulted in two sets of low amplitude folds, one trending east
to northeast and one tfending north-northwest. This folding was accompanied
by slumping and internal-faulting of unconsolidated clastic sediments and
by the formation of peculiar cylindrical subsidence structures or sandstone
plpes. The folding also influenced sedimentation. Lat Cretaceous to

. middle Tertiary deformation caused the tilting of the beds to the northwest.
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The third period of activity occurred from middle to late Tertiary time and
possibly extended into Quaternary time. This period marked the subsidence
and sedimentation of the Rio Grande trough and produced the north-trending
normal faults, the faulted monocline along the west border of the trough,
and the joints in the sedimentary rocks. The fracturing was accompanied
by the emplacement of numerous dikes and sills.(Hilpert, 1969, p. 72).
There are no recognizable geologic structures in the proposed mining
area. The regional dip of all the involved sediments, Jurassic and
Cretaceous, is very shallow, about 2 degrees to the northwest. A small
vertical diabase sill which has a maximum thickness of 2 feet and a morth-
northeast trend has been mapped and may extend into the area, but the
extensive colluvium cover in.the area (up to 100 feet thick) effectively

hides most features. Generally, there is very little geological disturbance

. in the area (The Anaconda Company, 1976),

4, Nature of Deposit

In the Laguna District, the largest uranium deposits are in the Jack-
plle sandstone unit of the Brushy Basin Member. The deposits may be composed
of one or more semitabular ore layers that range from almost equidimensional
to strongly elongate in plan view. The layers are figuratively suspended
within the host sandstone {(Moench, 1963, p. 159), and they range in thickness
from only a few inches to as much as 20 feet and occur in multiple units that
are as much as 50 feet‘thick. The deposits' lateral dimensions range from a
few feet to several thousand feet (Hilpert, 1969, p.74); The principal ore
minerals of the relatively unoxidized parts of deposits are coffinite and

uraninite vwhich are intimately mixed with carbonaceous matter (Moench,

. 1963, p. 159).
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The P-15 ore deposits are vertically distributed from the base to the

‘ ~ top of the Jackpila sandstone at depths ranging from 470 to 650 feet. They

range from 3,000 to 3,600 feet in length, from 400 to 1,400 feet in width,

and from about 6 to 65 feet in thickness. The ore has an average thickness

of about 15 feet. In areas where the ore bodies are stacked, the separation

between them ranges from 10 to 38 feet with an approximate average of 20

feet. The P-15 ore bodies contain 517,644 tons of ore with an average

. grade of 0.23% U305(The Anaconda Company, 1976).

The P-17 ore deposits, however, are located in the upper two-thirds of
the Jackpile sandstone at depths of about 260 to 590 feet. Here the ore
bodies vary from 4,000 to 5,000 feet in length, from 200 to 1,600 feet in
width, and: from 6 to 35 feet in thickness. Average thickness of the ore
is about 10 feet. Stackad ore bodies are separated from 10 to 33 feet with

‘ an average separation of about 20 feet., The P-17 ore bodies contain
594,666 tons of ore with za average grade of 0.237% U40g (The -Anaconda

Company, 1976).

5. Geologic Hazaxds

There are no known potentially serious geological hazards in the pro-
posed mine area. The colluvium in the area appeafs to be well stabilized
with no evidence of any recent significant slippage (The Anaconda Company,
1976).

Based on available data, the seismic risk for the pr&ject area seems
low. An earthquake with-a magnitude of 5 is possible in the Grants area
about 30 airline miles to the west, but it would probably have a negligible
effect on the project area (NMEI, 1975, p.174) (See Figure 1 and Tables 1

. and 2 in Appendix IIT). The Rio Grande rift, a prominent chain of
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‘ structural depressions that extends southward from south-central Colorado
'through New Mexico, is about 35 miles minimum southeast of the proposed
project area. Investigations have concluded that the portion of this
structure extending from Albuquerque to Socorro has the highest seismic
risk, and it is estimated that the largest shock 'along this structure in
a 100 year period would have a magnitude of 6. A magnitude 6 shock at a
distance of 35 miles would probably not have a ;ignificanc effect on the
pfoject area (NMEI, 1974, p.91)(See Figure 2 and Tables 3 and 4 in

Appendix III).

Subsidence of the strata overlying the underground mine workings would
not be excessive, 1f any at all, depending on certain combinat@ons of ore
depth and thickness, mining extraction, and strength of the overlying
strata. After the extraction of smaller deposits in most uranium mines in

‘ the districts, caving over the mined out areas stops when the increased
volume of the caved rock fills the void. In addition, caving of the less
competent sandstone frequently ceases upon reaghing a stronger layer of
indurated shale within a vertical distance of less than 30 feet.

It would be possible, however, that over the thicker ore bodies or over
stacked ore bodies with minimum vertical separation, the subsidence of over-
lying strata could be significant enough to result in some surface expression.
This would probably be only a gentle depression in the surface over the

" underground workings, and it would not be considered necessary to have the
company establish and monitor survey grid systems over the mine.workings in
order to detect surface subsidence during pillar removal,

The closest permanent structure that could possibly be affected by surface
subsidence is State Highway 279 which would pasé over the adit entry near the

. portal. Anaconda has agreed to establish and maintain a subsidence monitoring
survey system in this sensitive area and to report the results of the sﬁrveys
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. to the Area Mining Supervisor on a quarterly basis. See Part 2. Stipulations,
Number 10. Subsidence Surveys in the Description of Request for Changes in

Mining Plan.

6, Other Mineral and Non-Mineral Resources
There are no other known mineral or non-mineral resources in the

proposed mining area (The Anaconda Company, 1976).

7. Soils
The main‘soil type in the propdsed mining area is probably a shallow,
fine textured, slowly premeable; and moderately eroded soil that is developed
from basic igneous (basalt) rock. It occurs on moderately steep'to steep
slopes (12-55%)(The Anaconda Company, 1976). See Appendiz IV for a des-

cription of the soils in the area.

‘ B. Atmosphere

1. Meteorology

The climate of most of the Laguna District is semiarid. During the
summers, the days are generally hot, but the dfy atmosphere and almost
continual breeze prevent the high temperatures from being unpleasan;. The
summer nights are invariably cool., The winters are moderately cold with
freezing temperatures prevailing during the winter nights. Generally, the
vinter days are comparatively warm and pleasant (Humt, 1937, p.37). Day-

‘ night temperature differences are much greater in New Mexico than they are
in humid areas with most weather stations showing an average diurnal
variation of from 30° to 40°F (NMMEXI, 1974, p.38)., Mean annual temperatures
for New Mexico stations decrease about 5°F for every 1000 feet of elevation
increase (NMEI, 1974, p.40).

. The mean yearly temperature for the Jackpile-Paguate area is about
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. 53°F (Mudgett, P-10, 1975, p.5). Based on 26 years of records for San Fidel
which is about 11 miles west of Laguma, freezing temperatures (32°F and
below) do not occur during May to October (NMEI, 1974, p.40). In 1975, the
@im and minimum temperatures at Laguna were 95°F and -4°F respectively
(White, 1976, oral communication).
The annual precipitation in the Jackpile-Paguate area ranges from 4 to
18 inches (Mudgett, P-10, 1975, p.4) with an average of just under 10 inches
(Gregg, 1976, oral commmnication)(See Figure 1, Appendix V). Showers
usually occur in May with harder, downpour type rains in the middle summer
- months (July-August) and early fall being common (The Amaconda Company,
{973, p.8). A steep precipitation gradlent exists in the area as Mount
Taylor receives about 30 inches of annual r':ai.nfall. (Gregg, 1976, oral
communication). Table I in Appendix V shows the mean precipitation (inches)
. for stations in the Mount Taylor area.

Central New Mexico receives about 757% of the available winter sunshine
and about 80Z of the passible summer sunshine. The ammual average for
Albuquerque is 77%. Similar figures should apply to the proposed mining
area, but the amount of sunshine is decreased on the slopes of Mount Taylor. ;-
by cumulus cloud build-up during the summer months (MMEI, 1974, p.40-41).

Relative humidity in New Mexico is generally low. It remains below
20% much of the time, and readings to 47 have been recorded. The large
diurpal variations in temperature cause a large difference in maximm and
minimum relative humidities (NMEI, 1974, p. 41).

There are no air-circulation data for the proposed mining area, but
a 4-year summary of the winds at the Langmuir Laboratory about 17 miles

. southwest of Socorro (MapA)(elevation 10,630 feet MSL) may be useful for

some purpases and is presented in Table 2 of Appendix V. It should be
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‘ . noted that air circulation patterns in northwestern New Mexico are governed
by the local topography and the daily surface heating regime (NMEI, 1974,
p. 41-45). /
Severe weather occurrences are uncommon in the Jackpile-Paguate area'
although flash floods and severe water run-offs 'which result in considerable
erosion are usual experiences in the July-August period when there is.
significant precipitation. Summer thunderstorms are occassionally
accompanied by high winds and small hail (1/2-inch diameter or sma‘ller),
but large hail (larger than 3/4-inch diametar) is infrequent. Heavy snows
(defined by the National Weather Service as 4 inches in 12 hours or 6 inches
i_.n 24 hours ét lower elevatio;as) may occur six to twelve times per year.
Tornadoes in the area would be rare but not impossible (White, 1976, oral
commumication).
’ The proposed mining operations should have no effects on tl;xe meteoro-
logical conditions in the area, nor vice vers:a.

2. Air Quality

Particulate data for the Paguate area collected by the New Mexico EIA

L
-

in 1975 indicate an annual geometric mean of 36.8 ug/m3 for total suspended -
particulate matter. This is well below the maximum allowable concentration
of 60 ug/m3 under the EIA standards and 75 ug/m3 under Federal standards

(see Appendix VI for air quality regulations and data)(Rinaldi, 1976,
written communication).

The proposed mining operations should have no significant adverse
effects on the air quality in the area. However, a certain amount of dust
would be created by the site preparation and road construction phases of the

’ initial surface operations, by vehicular traffic on the access and haulage

roads, and by reclamation operations. This dust would be only temporary,
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. and problems could be avoided or minimized by applying adequate amounts of
water to excessively dusty areas and roads. Anaconda has agreed to control
airborne dust in Part 2. Stipulations, Number 1. Airborme Dust Suppression
in the Descripti&n of Request for Changes in Mining Plan.

Ore and waste rock stockpiles should not be significant sources of dust
due to the large size of the smallest run—-of-mine particles and the natural
dampness of the material. High winds could cauée a small amount of airborme
dusf, but most of it should settle within a short distance because of the
fairly heavy particle weight. Furthermore, the ore stockpiles wouid be quite
small (1 or 2 days production maximum), and the waste rock would be used to
level the mine yard and would, therefore, be compacted to a certain degree.
The loading and unloading of ore and waste material should not create any
appreciable amount of dust.

‘ Air pollution from the exhaust gases of surface equipment (loaders,
bulldozers, haulage trucks, etc.) should be insignificant due to the small
amount of equipment required and the use of appropriate pollution control
devices.

Dust problems in the mine itself should be minimal due to the natural
dampness of the mine workings and should have no effect on the surface
atmosphere, Contamination of the mine atmosphere by fumes from the detonation
of explosives, radon gas from radium disintegration, and exhaust gases from

" approved diesel equipment would be maintained within aéceptable limits by
the mine ventilation system. Frequent monitoring by authorized mine personnel,
Mining Enforcement and Safety Administration (MESA) inspectors, and the
New Mexico State Mine Inspector would assure compliance with the applicable
regulatory standards and would provide the basis for any required changes in

the ventilation system.
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‘ The contaminated mine air exhausted through the various ventilation
shafts (heated air and some fine particulates) would be rapidly dissipated
in the ambient surface atmosphere without adverse environmental effects.
The 1971 and 1972 analyses of large ambient surface air samples by the
Kerr-McGee Corporation at its uranium mines in the Ambrosia Lake district
indicated no radiological contamination over the natural background count
(0.15 working levels concentration) within a 150-foot radius of the bore-
hole exhaust vent and a very low level of concentration at a distance of
25 feet. Similar results from parallel testing during the same time period
were obtained by Edward P. Kaufman, Program Manager, Radiation Protection,
New Mexico EIA (Cleveland, 1975, oral communication).

‘The evaporation of the water retained in the settling ponds and sewage

lagoon could create a local high moisture anomaly in the air. This should

. ‘ not have a significant adverse effect on the environment but could, in fact,
be beneficial to the local vegetation, There should be no problems with
odors from the sewage lagoon, but chemical treatment of the lagoon water

could reduce any odor problem to an acceptable level.

The Anaconda Company has established a high volume air sampling station
and currently monitors ambient air concentrations on a continuous basis.
According ta the company, the particulate levels have ~be:en well below the

" regulatory standards. The company plans to expand the program by
establishing meteorology monitoring stations and by locating additional air

sampling stations at strategic locations (The Anaconda Company, 1973, p.l0).
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) . 3. .Noise

Noise created by the proposed operations should not be a significant
problem since there are no residences in, or in close proximity to, the area.
The majority of the operations that would create noise would be conducted
underground and would not affect the surface. ﬁnderground noise would be
maintained within acceptable limits as prescribed by MESA and the New Mexico
State Mine Inspector by the use of recommended muffling devices on mining
equipment and by the use of hearing protection equipment by mine gersonnel.

The major sources of noise on the surface would be the loading and
haulage equipment and the fans on the ventiiation boreholes, neither of
which shoul& create a siguificant adverse effect. Noise from the small
amount of loading and haulage equipment would be intermittent and not all

of the vent holes would be equipped with fans at one time.

C. Hydrelogy

1. Surface Water

The main stream in the Laguna Diétrict is the perennial Rio San Jose
(Map F) which is entrenched 20 feet or more over most of its length. It
drops <rom an altitude of about 5,900 feet to less than 5,600 feet from
west {o east and joins the Rio Puerco, a tributary of the Ric Grande, a few

_ miles southeast of the district. The Rio Puerco drains the west flank of

the Nacimiento Mountains but flows continuously only during the wet season
(Moench and Schlee, 1967, p. 4).

The Rio San Jose is joined by several arroyos from the north and south,
but the majority of these flow only after heavy precipitation. The largest

. such arroyos are the perennial Rio Paguate and the intermittent Arroyo
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. Conchas which drain the area to the north and the Arroyo Colorado which
drains the broad valley to the south. All the main streams and tributaries
are entrenched into arroyos cut in the alluvial £fill of the valleys. The
arroyos carry large quantities of water immediately after heavy precipitation
and occassionally the waters rise over the banks and spread out as -sheet
floods (Humt, 1937, p. 4).

In the mining lease area, the main streams are the Rio Paguate and Rio
Moquino. These so-called perennial streams are sustained by springs that
issue from mesas northwest of Paguate (Dinwiddie, 1963, p. 218), ;nd they

. join in the Jackpile-Paguate mine area to form the Rio Paguate which flows
%nto the Paguate Reservoir and hence into the Rio San Jose. The steeply
sloping surface of the proposed mine area is cut by several northeast
trending dry arroyos that chamnel surface runoff toward the Rio Paguate

‘. during heavy precipitation.

The main bodies of ponded water in the area are the Paguate Reservoir,

the New Laguna Reservoir and a small unnamed reservair in the village of
Paguate (Map F). The Paguate Reservoir is about 2 to 3 miles southeast of
the proposed mines and retains the flow of the Rio Paguate about one-half
mile northeast of its intersection with the Rio San Jose. The New Laguna
Reservoir is located on the Rio San Jose about 5 miles southwesé of the
proposed mines. The small reservoir in Paguate retains the flow of some
small streams flowing from mesas to the northwest. There are numerous
small, natural or man-made water catchments outside the proposed mining
area, but these probably hold water only intermittently due to evaporation
and seepage.

.x At the present time, no major use is made of the surface waters in the

area. At some time in the past, the water in Paguate Reservoir was used for
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irrigation purposes, but this reservior and the New Laguna Reservoir are
®
currently nonfunctioning due to sediment filling.
The P-15/17 surface facilities capable of affecting surface water
runoff would be'concentrated in North Oak Canyon. This drainage has about
1 square mile of watershed above the proposed minesite but is normally dry
except when appreciable precipitation falls within this area. Any surface
runoff in North Oak Canyon is confined to a siﬁgle drainage at and below the
préposed location of the adit portal. This permits close and definitive
observation of the runoff, and Anaconda proposes to install an aufomatic
water sampler and a measuring weir for monitoring flow in the Canyon down-
stream from the mine's service facilities. Drainage flow data and water
quality analyses would be submitted quarterly to the Area Mining Supervisor
(see Part 2. Stipulations, Number 2. Monitoring of Surface Runoff Water in
' Description of Request for Changes in Mining Plan).
The ventilation shaft sites and associated powerlines and access roads
on Black Rim Mesa would not be expected to significantly affect the quantity

or quality of surface runoff in that area.

2. Ground Water

The principal aquifers.in the Jackpile-Paguate minesite area are the
alluvium along the Rio Paguate, the Tres Hermanos Sandstone Member of the
Mancos Shale in the western part of the area, and the sandstone beds of the
Brushy Basin and Westwater Canyon Members of the Morrison Formation through-
out the area (see Table 1, Appendix II)(Dinwiddie, 1963, p. 217).

Quaternary alluvium is exposed along the Rio Paguate and the tributary
Rio Moquino. Although the alluvium along the Rio Moquino and the lower part

‘ of the Rio. Paguate is not used as an aquifer because of the water's high

dissolved solids content, the water in the alluvium along the upper part of
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the Rio Paguate is potable. Wells drilled west of Paguate to test the
quality and quantity of this water showed that the water was suitable for
domestic use and that yields of 10 to 35 gallons per minute (GPM) could be
sustained. In one well, water in the lowér part of the alluvium was under
artesian pressure and flowed at a rate of 13 GPM (Dinwiddie, 1963, p. 218).

The sandstones in the Tres Hermanos Sandstone Member are the only
units of the Mancos Shale that yield potable water, generally yielding from
5 to 20 GPM. Although larger yields have been reported, yields greater

than 20 GPM would not be expected in the area (Dinwiddie, 1963, p. 217-218).
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‘ The Westwater Canyon Member of the Morrison Formation yields75m11
amount of potable water, between 8 to ld,éPH, toiaifeﬁFwé%;s in the area.
The sandstone beds of the Brushy Basin Member reéortedly yield as much as
20 GPM of water east of the area, but this watg; has a rather high dissolved
solids content. The Jackpile unit of the Brushy Basin is not considered to.
be a2 good aquifer although it reportedly yields from 8 to 10 GPM of water to N
one well in the area (Dinwiddie, 1963, p. 217).

The Quaternary alluvium aquifer is recharged by runoff which infilttates
to the west and north. The Brushy Basin and Westwater Canyon aquifers crop
out in the Galleys and the Tres Hermanos aquifers crop out extensively in the
area; recharge of these aquifers is probably limited to precipitation on and

- runoff over the outcrops (Dinwiddie, 1963, p. 2}7—218). It is doubtful that
. there is significant communication between aquifers, and there are no known .

natural discharges for the aquifers in the area.

There are numerous wells in the Jackpilew?aguate'areé whicﬁ supply water
for domestic and industrial use. The Paguate municipal water supply is a
flowing artesian well completed in the alluvium along the Rio Paguate at a
depth of about 75 feet. Three other wells in the area, believed to be
former uraniuﬁ exploration drill holes equipped as wa£er wells, are the |
property of The Anaconda Company and are used to supply potable water asa |
“well as water for equipment washing, etc. (Map G)(EPA, 1975, p. 57-58).
One of these wells supplies domestic water for the Jackplile Mine offices
and the mine housing area from the Jackpile sandstone at a rate of about
35 GPM. The P-10 Mine well is completed in the Brushy Basi:n Member to a
. depth of 465 feet and yields about 35 GPM for the mine's surface and under- 1

ground uses (Mudgett, P-10, 1975, p. 10-11). Map G shows the locations of
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several wells in the Jackpile-Paguate minesite, but only two or three of the
wells are still productive.

Water for the proposed mine would be. supplied by the existing Shop well
and a supplemenéal well located on the surface near the underground end of
the adit. The supplemental well would be completed in sandstone units of

either the Brushy Basin Member or the Westwater Canyon Member of the Morrison

Formation depending on the quantity and quality of the water from the producing

saﬁds. The mine would require about 50 to 100 GPM from both wells.

The proposed mining operations would have only minor impacts on ground
water availability in the Jackpile-Paguate area as acknowledged by the Water
Resources Division's hydrologist in his memorandum reports (Appendix VII).
The P-15 and P-17 ore bodies are located up the dip slope from the operating
P-10 Mine, and would, therefore, probably be at least partially within the
cone of depression created by this pressure sink. Furthermore, the ore
bodies are located in strata that are naturally drained by surrounding
ravines and canyons. The Jackpile Sandstone receives very little recharge
and crops out close to the proposed mines. According to the hydrologist's
memorandum report, "In this area mining will be doné,at or just below the
water table, so yields from the relatively impermeable material will be low
and drawdown will be small."

In addition to mine dewatering, the proposed mine's water wells would
require the extraction of ground water from one or more aquifers in the area.
However, because the mine's water requirements are modest, this additional
utilization of ground water should not be a significant impact.

The aquifers in the area should not be di;turbed significantly by
subsidence of the strata overlying the mining voids since such subsidence
should not be excessive or extensive as discussed in Section II.A.5.
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. | The pumping rate of the P-10 Mine and the yields of the P-10 and Shop
wells would most likely reflect any effects on the ground water content of
the Jackpile Sandstone aquifer from the P—15/17 operations. Quarterly
reports of these data are now submitted to the Area Mining Supervisor and
-will continue. It would be advisable to have included in these reports the
same type of data for the supplemental well that would provide water for the

P-15/17 underground uses.

3. Water Quality

Water quality data for the surface waters in the Jackpile-Paguate area
are scarce. ‘According to a study conducted by the U.S. Environmental
Protection Agency (EPA) in 1975, stream samples téken from the Rio Pagl.late
and the Rio Moquino (Table 1, Appendix VIII) shawed a definite increase in

‘ Radium-226 (Ra226) and selenium concentrations downstream from the Jackpile
mining operation indicating that precipitation runoff from the disturbed
land surface adds radiochemical bearing solids to these streams. However,
it should be noted that only one sample was taken at each location and that
the radium concentrations were less than 5 pCi/l.which is less than the State
of New Mexico's standard of 30 pCi/l. Furthermore, the selenium concentra-~
tion of the Paguate Reservoir and the Rio San Jose were less than detection

limits (EPA, 1975, p. 31, 33, 35).

@
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‘ The prc;posed action would have very little effect on surface water
quality due to the absence of any maj01; surfaé:e water sources in the proposed
mining area. At its closest point, the Rio Paguate is about 1 mile from the
proposed mine. Surface preparation, road construction, waste rock storage,
and possibly reclamation work could increase the sediment loads of the small
dry arroyos in the area during surface runoff; however, this should be of

minor consequence since its time duration would be short and it would have

little or no effect on the Rio Paguate. Surface runoff over the waste rock
and ore stockpiles could result in the transport of radiochemical species a
short distance from the mine. Adequate protection would be provided by using
appropriatehmeasures to control surface runoff and by effectively monitoring
surface runoff to detect any'problem areas.

Degradation of surface waters by the seepage of the radioactively
contaminated water from the settling ponds would be prevented by lining the
ponds with an impervious clay, plastic or concrete. The New Mexico EIA does
not fequire the use of seepage monitoring wells with lined settling ponds,
and the sewagé lagoons would comply with State standards. Although a failure
of the sewage lagoon or settling pond impoundments, caused by excessive
surface runoff for example, would be unlikely, adequate measures would be
taken to protect against this possibility. This would consist of constructing
berms and/or ditches around these areas to divert runoff.

By comparing Table 2 and the Water Quality Criteria in Appendix VIII,

it can be concluded that the ground water quality in the Jackpile-Paguate
g

area is generally good. The Table 2 values that are outlined indicate are

where the water quality standards are not met.
. During the EPA study conducted in 1975, four wells in the vicinity
of the Jackpile-Paguate open-pit mining operations were sampled with
35
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concentrations of Ra226 ranging from 0.18 to 3.7 pCi/l (Figure 1, Appendix
VIII). The lowest value (0.18 pCi/l) was recorded at well #233 which is the
Paguate municipal water supply. The other wells, believed to be former
uranium exploration holes equipped as water wells, are the property of The
Anaconda Company and are used to supply potable Qater and water for equipment
washing, etc. The quality of the water from these three wells is probably
representative of the Jackpile Sandstone unit of the Brushy Basin Member of
the Morrison Formation, the principal ore bearing unit in the Laguna District,
but the water may contain elevdated levels of radium due to uranium mining
activities. The high value of 3.7 pCi/l exceeds the U. S. Public Health
§erv1ce Drinking Water Standard of 3 pCi/l and was recorded at the Jackpile
New Shop Well which is a source of potable and nonpotable water. The EPA
subsequently recommended that the continued consumptive use of this water
be stopped (EPA, 1975, p. 57). Further sampling by Anaconda (Taﬂle 3,
Appendix VIII), however, indicates an Ra226 coﬁcentration of 1.0 pCi/l in
the water from this well.

MNone of the wells sampled by the EPA were above the maximum permissable
concentrations for the other common isotopes of uranium thorium, and ‘;
polonium (EPA, 1975, p. 6), but the Paguate water supply contained the
maximum recommended level f&r selenium (0.0l mg/1l) (EPA, 1975, p. 59).
Although the EPA noted that the impacts of mining on ground water quality

downgradient from the mining operations were unknown due to the lack of

adequate monitoring wells, it also stated "No adverse impacts from mining

on the present water supply source for Paguate are expected." (EPA, S

1975, p. 6).
Ground water seeping into the P-15-and P-17 mine workings would become

radioactively contaminated because the primary minerals to be mined would be
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exposed to the oxidizing conditions created by the excavation of the

‘ workings. Leaching of the very low grade mineralization remaining in the
rocks surrounding the mined out areas would also occur. Both of these
conditions could result in the mine's discharge water having radioactive
concentrations greater than recommended limits. Mine discharge water
impounded within the Paguate Pit contained 190 pCi/l of radium and 170
pCi/1l of uranium in 1970 (EPA, 1975, p. 6). This radiological contamination
would require that the mine's discharge water be impounded for subsequent
evaporation of the liquid portion. Sediments that would collect in the
settling ponds would be removed periodically and transferred to ore or waste
stockpiles depending on their U308 content. It is anticipated that the amount
of water to be impounded at the mine would be small as discussed in Section
II.C.2.

6' Following the termination of mining operations in the P-15 and P-17
area, ground water accumulating in the voids created by the mine workings
would also become radiologically contaminated. However, the impervious
nature of the shales above and below the Jackpile sandstone unit should o
prohibit substantial vertical migration of this water, and typical changes
in the lithologic character of the unit should tend to restrict and localizé
lateral migration (Mudgett, P-10, 1975, p. 12).

The radioactive contamination of ground watexr in the proposed mining
arca should not be a major adverse impact due to the small amount of water
ttat would probably be encountered. However, additional prote;tion\for the
area's ground water resources could be provided by adequate monitoring to
determine the interactions between the aquifers and the mining operations.
The quality of the water in the undisturbed Jackpile Sandstone has been

. established from samples taken from the P-10 and Shop wells. Further
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. sampling of these wells would provide information on any effects that the
mining operations might have on the quality of the water in the aquifer
outside the ore zones. Water sample analyses from these wells are now
submitted quarterly to the Area Mining Supervisor and will continue. It
would be advisable to have included in these reports the same type of
analyses for the supplemental well that would supply water to the P-15/17
underground uses. |

Degradation of the area's ground water by the infiltration of
contaminated surface water should be very minor due to the relatively low
amount of surface runoff occurring in the area and the lithologic
characteristics of the strata. Measures used to prevent surface water
contamination, as discussed above, should be adequate to also prevent
ground water contamination from such events as failure of the sewage

‘ lagoon and settling ponds, seepage, etc.

Impacts on the surface and ground water resources of the Jackpile-
Paguate minesiFe area from the uranium mining operations were discussed at
the July 8, 1977, meeting between the %SGS, BIA, Pueblo of Laguna and
Anaconda. It was pointed out that it would be best to assess these impacts
in regard to both quantity and quality on a cumulative basis, and that
this would be possible in the EA of Anaconda's comprehensive plan. Anaconda
proposes a detailed surface and ground water monitoring program for the

deteqﬁion and assessment of any such impacts.

-
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. D. Land Use

1. Land Use in Lease Area

All of The Anaconda Company's leases are used for mining purposes except
for a small centrally located housing area for about thirty key mline personnel.
This area is on Lease 1, well removed from the surface mining activities. The
property is posted and fenced at all points of eacy access, and a security
guard station on the principal access road is manned 24 hours a day (Mudgett,
P-10, 1975, p. 5). There are no residences in the proposed mining area.

Lease 1, which is also called the Jackpile Mining Lease, contains the .
company's operating open-pit uranium mines, the Jackpile and Paguate Pits, "
as shown on Map G. Although both pits are separate mining operations, they d
are commonly referred to as the Jackpile-Paguate Open-Pit Mine, and they
occupy an ar'ea of something less than 12 sections in Townships 10 and 11
‘ North, Range 5 West, N.M.P.M. ('fhe Anaconda Company, 1973, p. 1). The

Jackpile ore deposit, which outcropped on the south side of a low mesa,
was discovered in November 1951 and active mining began in 1952 (Moench
and Schlee, 1967, p. 87). The Paguate ore body, a short.distance wegt of
the Jackpile, was discovered by core drilling in June 1956, and ore was

/" - being mined by 1963 (Moench and Schlee, 1967, p. 97). The mines are
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currently operating without an approved mining plan (or plans), but

‘ . . The Anaconda Company has submitted a
comprehensive mining and reclamation plan for these operations to conform
with 30 CFR Part 231 and 25 CFR Part 177.

Mining of the Jackpile and Paguate deposits is accomplished using

conventional open-pit methods using rotary blasthole drilling rigs,
ammonium nitrate-fuel oil blasting agents, electric shovels, and diesel
powered front-end loaders and haulage trucks. The ore is stockpiled,
blended, and then shipped by rail (AT&SF) to the.compny's Bluewater Mill
about 50 miles to the west, As of.1973, about 11,300,000
tons of ore had been mined and milled resulting in 57,676,900 pounds of
yellowcake (U30g). At that time 8,314,700 tons of remaining ore reserves
were indicated, and it was estimated that the mining of these reserves would

6 be completed sometime during the period of 1983 to 1985. In 1973, it was
expected that about 247 of the indicated remaining reserves would be mined
by underground methods (The Anaconda Company, 1973, p. 2-4).

The Jackpile Mining Lease also contains two undergrourd mine workings

(See Map G). The Woodrow Mine, about 1 mile east of the Jackpile Pit, was
discovered in 1951. Mining of the deposit, which was in a nearly vertical
sandstone pipe,‘began in 1954 through a vertical shaft and ended in 1956
vhen the square-set timbering collapsed. The mine produced about 5,500 tons
of uranium ore (Moench and Schlee, 1967, p. 96). The H-1 Miné, a small adit
nine,.was developed for the extraction:of.about 38,000 tons of uranium ore
by longwall and sub-level stoping methods. Operations began in March 1973
under an approved mining plan, and the ore was subseduently exhausted and
the mine abandoned in April 1975 (The Anaconda Company, H-1, 1972, p. 1-3).

®
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The P-9-3 and P-11 workings were planned to be small adit mines developed.

‘ from the north and east walls of the inactive P-9-1 open pit for the
extraction of about 81,000 tons of uranium ore by a modified sub-level room-
and-pillar stoping method. The operations were approved November,l1Z, 1975,
(Mudgett, P-9-2, 1975, p. 1-2), but they have subsequently been postponed
because it may be feasible to mine the ore with open-pit methods (Gibbs, .
1976, oral communication).

Lease 4 contains various underground mine workings as well as some
facilities for the Paguate Pit operations (Maps B & G). The P-9-2 Adit
Mine Project, approved in February 1974, was developed from the south wall
of the small, mined-out P-9-1 open-pit for the extraction of about 58,000
tons of uranium ore by longwall and sub-level modified room—and-pillar.
stoping (Mudgett, P-9-2, 1973, p. .1). . .

" T T The P-10 Mine (Map B) is currently producing
about 700 tons of uranium ore per day by modified room~and-pillar stoping
with sublevel track haulage. Access to the mine is provided by an inclined

I shaft. The mining plan for the project was originally approved Auvgust 31,
1973, with major changes in the plan being.approved October 19, 1973.
‘Further changes in the plan which provided for the mining of ore in the

" P-7 area by extending the P-10 workings were approved December 12, 1975.
According to The Anaconda éompany, the P-9-2 area will be mined out by
aboat mid-1977 while the P-10 and P-7 ore reserves will be exhausted by
mid=1982 (Gibbs, 1976, oral communication). |

The proposed mining operations would not affect the present use of the
involved lands because the leases are used exclusively for mining purposes.
This area has been a well known mining district since about 1956 when the

‘ Jackpile Mine was the largest single producer of uranium in the United States,

El
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and possibly in the world (Moench and Schlee, 1967, p. 1).‘ The proposed
‘ mining area has been impressed with numerous drilling sites and access roads

from exploration and development drilling activities.

2. Land Use in Surrounding Area

The lands adjacent to The Anaconda Company's mining leases are used
exclusively by members of the Laguna Tribe for residential and livestock
grazing purposes. The primary doméstic animals encountered are sheep and
cattle, but a few horses do roam in the areas. Agriculture is severely
- '. limited by the lack of sufficient precipitation and is probably restricted

to small garden plots worked by residents of the areas.
) The com%unity closest to the proposed mining area is the small Laguna
Indian village of Paguate (Map A) which is about 2 miles to the north., As
- . of January 1, &975, the census showed a resident and non-resident population
‘ of 1,383 for Paguate (Starcevich, 1976, oral commmication); however, the
actual resident population for the village is close to 300 (The Anaconda
Compagy, 1973, p. 9). Paguate bas no retail or public service facilities
such as restauranté, service stations, motels, schools, hospitals, etc., B
except for one very small general merchandise type store which.is extremely '
limited in available goods. Appruximately 2 to 5 miles north of Paguate
are the even smaller settlements of Bibo, éebolleta, Cebolletita, and

Moquino.

<52 Indian village of Laguna, or the Pueblo of Laguna, is located

el

abou:'j miles south of the proposed mining area (Map A). This small village,
as Gi ‘January 1, 1975, bad a resident and non-resident population of 1,449
although, as in the case of Paguate, the actual resident populatiom is

‘ prcbably much less. There are more services here than in Paguate but they
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‘ P are still limited to a few small stores and service stations. The Laguna-
Acoma High School and an elementary school are located in Laguna
(Starcevich, 1976, oral communication).
The closest town offering a wider variety of goods and services is
Grants which is about 30 miles west of Laguna via Interstate Highway 40
(Map A). Grants is an incorporated city of 8,768 (1970 census), and about
- 3 miles west of Grants is the village of Milan which has a population of
- 2,185 (970 census) (ISRAD,‘1972, pP. 22-23). In 1967, Grants-Milan had 130
of the 327 retail establishments in Valencia County (ISRAD, 19?2, p. 87),
and in 1970, Grants had 237% of the county's labor force (NMEI, 1975, p. 90).
Grants also has a hospital and a brancg campus of New'Mexico;State University
(NMEI, 1975, p. 125).
Albuquerque, the county seat of Bernalillo County, is about 46 miles
east of Laguna via I-40 (Map A). This metropolitam city of 243,751 (1970
census) offers a full range of goods and services for both private and
commercial needs (ISRAD, 1972, p. 22-23). ‘
Access to the Paguate area is provided by paved State Highway 279 which'~
joins Interstate Highway 40 at Laguna (Map A.). I-40 conmects Laguna with ‘
Grants-Milan to:the west and Albuquerque to the east. Greyhound Bus Lines,
Inc., and Continental Trailways, Inc., stop daily for passengers in Grants
on their routes from Albuquerque to Los Angeles, California, and passenger
and freight rail service is provided by the AT&SF railroad which also passes
through Grants-Milan and Albuquerque. Although Grants has an airport,
Albuquerque has the closest commercial air service (NMEI, 1974, p. 20).
Recreation in the Paguate-Laguna area is confined primarily to outdoor

.‘ activities such as picnicking, camping, sight~seeing, and hunting, the
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majority of which are conducted in the Cibola National Forest on .and to the

‘ west of Mount Taylor. These activities can be classified as seasonal and
intense (NMEX, 1974, p. 16, 34). Camping, fishing, boating, and swimming
are permitted at Bluewater State Park (Bluewater Lake) which is about 21
miles west of Grants via State Highway 412. The major recreational centers
in the area are Grants and Albuquerque.

Due to their size, nature, and location, the proposed mining operations
would not have any effects on land use in the surrounding areas. The locai
communities may be affected to a minor extent, and these effects are discussed
in Section II. F. No impacts on the local transportation services would be
expected since ore shipment woula be by company equipment and existing rail

facilities and schedules.

3. Historical and Archaelogical Sitqs

6 The Laguna Pueblo and the San Jose de la Laguna Mission and donvento
(in the Pueblo) at Laguna are listed in the Natiomal Register of Historic
Places, but both are well removed fr%m the proposed operations (about 5 miles)
and would not be affected. The Grants Lava Flow which extends about 25 miles
south of Grants between State Highway 117 on the east and 53 on the west
(Map A) is eligible for listing in the National Registry of Natural Landmarks,
but it, too, is well removed from the proposed projects.

Archaeological surveys have been completed for the vent hole sites, power-
z lin=-,. »nd access roads on Blac;k Rim Mesa and for the area of the adit portal,

ro-:aés : -"d. powerlines throughout North Oak Canyon. Copies of these survey
rennrts are included in the Description of Request for Changes in Mining Plan,l

and the accompanying surface facilities map shows the areas surveyed and the

. archaeological sites located. The surface facilities have been designed to

43

CONFIDENTIAL POL-EPA01-0000353




' avoid and preserve as many of the sites as possible, and mitigation of the
sites that cannot be avoided is currently in progress.
Archaeological clearance for the proposed action, as well as mitigation
of the unavoidable sites, is the responsibility of the archaeologist for the
Bureau of Indian Affairs, Albuquerque Area Offi:ce, Branch of Land Operations.
Anaconda is in the process of obtaining the required clearance from this
office and would not begin surface operations until this clearance was

granted.

4. Scenery and Aesthetics

The proposed action would not affect the scenic or aesthetic values of
any of the prominent landmérks in the area such as Mount Taylor, the Laguna
Pueblo, Mesa Chivato, and the Cibola National Forest. The vent holes and
. their powerlines and access roads should have only a minor effect on Black
Rim Mesa. The more visible equipment such as the vent tubes and fan housings
would be painted a dark color to reduce their visibility, and the road fill
and berms would be covered with local material of a color compatiblg with
their surroundings. The mine and portal yards, buildings, sewage lagoon, and
settling ponds would be situated in North Oak Canyon out of sight of the
general public. The mine workings would be underground and would not create

a visual impact.

5. Reclamation Potential

Tiia :;clamation potential of the :].and in the area has not been adequately
detcrminad, but the writer feels that this potential is only poor to fair.
This estimate is due to the fact that most uranium related reclamation work
' (primarily in uranium exploration) has met with only limited success due to
soil characteristics and the lack of sufficient moisture (precipitation).
44
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These conditions would also surely determine the results of any revegetation
programs in the Jackpile-Paguate area.

The Anaconda Company is currently conducting revegetation experiments
on inactive waste dumps in order to adequately assess the land reclamation
potential., The U. S. Conservation Service has recommended such seed mixtures
as sideoats, gramma grass, western wheatgrass, and chamisa.brush;'and test
plots have been planted for observation (The Anaconda Company; 1973, p. 7).
Continued experimentation by Anaconda and other companies in northwestern .
New Mexico's coal and uraniﬁm industries should improve the land's reclama-
tion potential by providing new and improved reclamation techniques;

Anaconda's comprehensive mining plan presents detailed information on
the current and proposed reclamation of the Jackpile-Paguate minesite. Some
of this material regarding equipment, techniques, and seed varieties is given

‘ in Appendix XIII.

E. Fauna and Flora

Due to the intense>ﬁining activity in the adjacent Jackpile~Paguate arga
and the absence of any perennial surface water in the P-15 and P-17 areas,
wildlife in or near the project area is probably limited to small rodents
(rabbits, mice), small predators {foxes, coyotes, bobcats), small birds
(finches, sparrows, jays), insects, and reptiles common to northwestern
New Mexico. The presence of a stable, resident predator population is doubt-—

S ful Leranse-of human presence and activity, and most of the birds are also
- probably transient Inhabitants. The largest wild animals in or near the area
. are mule deer which inhabit the slopes of Mount Taylor and the mesas to the
north (The Anaconda Company, 1973, p. 9). No endangered species are known to
. be present in the area as residents (Mudgett, P-10, 1975, p. 6). Several
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. ‘ almost wild horses that belong to the Laguna Indians roam w:Lthin the proposed
mining area (Gibbs, 1976, oral communication). |
The proposed operations would not have a significant impact on the
wildlife resources of the area because of the small number of actual permanent
wildlife residents. A small amount of habitat would be disturbed thréughout
the life of the operation (about 38 acres) resulting in the displacement of
a small amount of wildlife, but there is ample habitat in the surrounding areas
to accomodate any displaced species. The mine yard, settling poﬁds, sewage
lagoon, and vent hole areas would be fenced throughout the operation's life to
keep out the larger species, and the settling ponds and sewage lagoon should
not be detrimental to any waterfowl that might be attracted to them. Traffic
on the haulage and access roads could be a bazard to wildlife, but this should
not be significant.
. If the reclamation program was successful in establishing grassland
vegetation in the area, there could be a slight decrease in the number of
woodland species and a corresponding increase in the number of grassland
species, but substantial reinhabitation of-the area would probably not occur
until completion of the reclamation and revegetation program. No significant
alteration of species composition would be expected since the amount of
habitat involved is quite small. The establishment of grassland vegetation
would be beneficial to domestic animals, and possibly to wildlife, by
improving grazing conditions.

The vegetation in the lowest valiey and mesa areaé around Mount Taylor
is characteristic of the Upper Sonoran life zone consisting of flowers,
grasses, sagebrush, and composites such as goldenrod, raBbitbrush, and sun-
flowers. ..The trees in this zone genérally'occur on hillsides and mesas and
. consist of one-seeded junipef, the nut pine (pifion), and the cane cactus.
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. Greasewood is common on alluvial flats adjacent to watercourses, and there
are groups of the common valley cottonwood (Hunt, 1937, p. 37).

The rough boulder strewn surface of the proposed mining area supports a
moderate but scattered growth of native grasses and desert shrubs and a
moderate to heavy growth of juniper trees. Th-ere are widely scattered
occurrences of cacti (Photos I, J, K). Past exploration and development
drilling activities have impressed the area with numerous drill sites and
access roads.

The proposed operations would result in the destruction of the vegetation
on about 38 acres of the land surface. This should not be a major impact
since the {regetative cover is moderate and scattered as noted above. The
reclamation program would attempt to establish herbaceous growth on the area,
and the range conditions on the 38 acres would be greatly improved if the

‘ program was successful. If herbaceous grbwth could not be established, it
might be possible to revegetate the area with native species; such as j>uniper
seedlings. The writer has no knowledge of any such attempt being made in
other uraniun? related reclamation programs; however, during the inspection
of various companies' exploration activities, it has been observed that
natural revegetation by native species usually begins within an intermediate
time period after the completion of leveling and grading operations
(estimated at 3 to 6 months).

Appendix XII contains a list of representative fauna and flora expected
in ~~--%v.in the Jackpile-Paguate mine area,.data on biological sampling in the
-"‘9 ares, and a discussion of endangered and threatened species possibly
ocm"'-'f.ng in the mine area. This information was compiled by Dames & Moore

. and wag presented in Anaconda's comprehensive mining and reclamation plan
(pgs. 2.1-47 through 2.1-57 and Appendix A).
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. F. Socio~Economic Conditions

The proposed operations should not cause a large influx of new people
into the area since Anaconda would use local labor as much as possible. In
compliance with lease terms, Anaconda gives the Laguna Indians priority in
employment at all its Jackpile-Paguate mining.operations, and, as of
October 1975, about 90 percent of the Company's 372 mine personnel were
Lagunas (Mudgett, P-10, 1975, p. 5). It is anticipated that the majority
of the 200 employees required by the mine would be supplied by the local
populace although some positions could be filled by employees transferred
from other completed underground operations. A few permanent employees
could be ékpected to move into the area, and contractor's mine development
personnel would relocate in the area temporarily.

Any socio—ecoqomic impacts on the villages of Paguate and Laguna should

. be very minor due to the very limited supply of services available in these -
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communities. Some Lagunas employed at the mines could want to relocate in

' Laguna or Paguate which could require additional housing, but this should
not be of major consequence, The Anaconda Company has cooperated with the
Laguna Tribe in housing construction in Paguate.

Any major socio-ecomomic impacts would most likely fall on the city of
Grants since any new permanent workers, and the temporary labor force, would
probably relocate there. According to recent newspaper articles, Grants-
Milan is having trouble in providing adequate housing and public services
for a population increasing due to the expansion of uranium activities in
this area. Although the influx of permanent and temporary workers for the -
proposed mine could put an adaitional strain on these services, the small
number of workers expected to relocate should not create a significant
effect. The mitigation of cumulative socio-ecomomic impacts is the

’ responsibility of appropriate public agencies such as city, county, and
state planning commissions.

The proposed operations should have very little effect, if any at all,
on the metropolis of Albuquerque which would be capablgy of managing any such
impact.

The most significant socio-economic impact resulting from the proposed
action would be the generation of new income. According to lease terms,
the company would pay royalties on the ore mined to the Pueblo of Laguna;
as of November 1973, the Jackpile-Paguate mining operations had paid about
$25,000,000 in such royalties to the Pueblo (The Anaconda Compaﬁy, 1973,

p. 3). Direct employment during the mine's life would also result in annual
dispusable income., It is expected that most of this income would be respent
within the region which could have a multiplier effect on other sectors of the

._ ec.:amy. Additional federal, state, and local taxes that would be paid by
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1
“

Anaconda and its employees shoud offset any increased governmental costs that
would be caused by the proposed action.

Increased income in the area could improve the standard of living for
many families, and direct employment could improve the self-esteem and mental
health of many people who are currently unemployed or underemployed. Because
the Lagunas would be given preference in hiring, most of the benefits would
be directly, or indirectly, advantageous to the Laguna Indian Tribe, as would
the royalty benefits. Although many experienced workers would be unemployed
at the close of operations, the training and experience acquired should
help these workers find new jobs more easily.

The proposed action should not have any significant effects on the cultural
values of the area or of the Laguna Indians in particular. It seems that all
Indians have the general belief that nature is a strong force to which man
must adapt rather than control. Although this belief causes a reluctance to
support activities exploiting the Indians' natural resources, it also provides
strong support for the restoration of the land following such activities., It
also seems that although Indians do value work, they work to maintain their
families and themselves, not to achieve social prestige. This evidently causes.
a strong tendency to reject monetary incentives once a relatively low level
of income is reached. Indian males evidently often reject the role of
"breadwinner" since it involves accepting wage labor, thus increasing the
possibility of alcoholism and social dysfunction which can reslut in increased
&..--wtc2ism and possibly the total rejection of work. According to Anaconda
ofﬁicials, absenteeism among the company's Laguna employees is quite high
which necessitates the hiring of extra personnel who would normally not be

required. (Gibbs, 1976, oral communication).
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G. Health and Safety

Health and safety at the mine, both surface and undergrouﬁd; would be
controlled by the Company's safety personnel in accordance with the
standards and regulations of the New Mexico State Mine Inspector and the
Mining Enforcement and Safety Administration. Periodic inspections of the
operations by authorized personnel from these regulatory agencies would
assure compliance with the applicable regulations and standards. The '
Anaconda Company currently operates active safety programs at both itg
mining and milling operations and has accrued numerous safety awards:

Vehicular traffic on the access and haulage roads could create haZéfds;
but adequate warning signs and speed limits would be posted where necessary
to coritrol traffic in the mine area and minimize these haza'rds.. Jut;ctions
of ?héﬁzpads and State Highway 279, if any, would be adequately posted to
' : minimize hazards, but traffic at such intersections would probably not be
hea-- ~uough to create significant safety problems. The supervision of
trartic on Highway 279 is the responsibility of State and local laW<eﬁforce-

ment agengies.
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IIT. Alternatives to the Proposed Action

A. Alternative Methods

Although open~pit mining of the P-15 and P-17 ore bodies would probably
result in nearly complete recovery of the ore reserves, utilization of this
mining method is prohibited by the depths of the ore bodies. In addition,
open-pit mining would have a much greater environmental impact on the area
due to the large amount of land surface required for excavation, waste dumps,
roads, etc. The final open-pit workings would also present difficult reclama-
tion problems such as backfilling, etc.

It is possible that in situ leaching (solution mining) of the ore
deposits would be both technically and economically feasible, and this mining

method could possibly result in less surface disturbance than open-pit or

underground mi&ing. However, leaching would probably result in lower ore
recovery due ta solution losses, and these same solutionilosses could cause
more serious gfound water contamination than the other mining methods. Also,
the water requirements of this type of mining could affect local water sources.
Mining of the ore deposits througﬁjthe two vertical shafts originally

proposed is both technically and economically feasible but does not offer

significant advantages over the single adit method of entry. Imn fact, the
single adit entry approach will allow consolidation of the necessary surface
facilities, thereby reducing the amount of surface disturbance, scenic impacts

on Black Rim Mé%a, and possible traffic hazards associated with crossing

vighway 279.

It would be possible to develop the P-15/17 ore bodies through the P-10
Mine. The only\foreseeable advantage to this method would be that possibly
less land surface would be occupied by surface facilities since an expansion
of the existingiP-lO facilities would probably be adequate., However, it will
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be necessary to remove the P-10 surface facilities some time in the future

to accomodate open-pit expansion, and this method of development would also
result in several problems in transporting the ore to the surface. The
haulage level of the P-10 Mine would have to be expanded considerably to
maintain adequate ore and waste production from the P-10 and P-15/17 workings;
furthermore, an elevation difference of about 30 feet between the P-10 and
P-15/17 ore bodies would severely complicate this expansion.

A decline similaf to that of the P-10 Mine could also be used ta
develop the P-15/17 Mine, but the high ground support costs are gomewhat
prohibitive. This method of entry would not offer any significant
environmental advantages over the proposed adit method. Relocation of the
proposed adit and its portal would not offer any environmental advantages
and is restricted due to ground support problems encountered in the Brushy
. Bas iﬁ Shale.

Denial of the proposal would prevent mining of the ore deposits and
would thereby preclude any environmmental impacts associated with such mining
activities. It would a¥so, however, prevent the production of source
materials necessary for the generation of electricity by nuclear powered
generating facilities and would deprive the Pueblo of Laguna of direct and
indirect bemefits from royalties and direct employment incomes. If denied now, .
future development of the proposal would depend primarily on the prevailing

economic conditions which are presently unpredictable.

B. Mitigating Measures

Should the proposed action be approved, mitigation of the resultant
adverse environmental impacts would be provided by the measures listed below:
. 1. The effective use of water where practicable and possible would keep
airborne dust created by the proposed operations to a minimum and
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‘ acceptable level (e.g., on the access and haulage roads). The
Anaconda Company currently operates a high volume air sampling
station on a continuous basis and plans to expand this program by
establishing meteorology monitoring statioms and additional air
sampling stations. The environmental analysis of Anaconda's
comprehensive mining plan will adequately discuss the cumulative
air quality impacts of the open-pit and underground mining
operations. |

2. The effective use of water control structures and anti—erosion
measures would minimize the possibility'of any effects on surface
‘water quality from the proposed operations (e.g.; surface runoff
over topsoil and waste rock stockpiles). Adequate monitoring of
the surface drainage in the mining area would detect any deficiencies

. and provide a basis for corrective action.

3. The construction of water control structures around the sewage
lagoon and settling ponds would minimize the possibility of a
failure of one or more of these impoundments and wouléz therefore,
minimize the possibility of water pollution which could result from
such a failure. |

4. Adequate monitoring of the ground and surface waters in the mining
area would help determine the interactions between the proposed
nmining operations and the water resourceé and would provide a basis
for determining any necessary mitigative measures. 'Anaconda's
comprehensive mining plan contains a detailed monitoring program
which has been designed to monitor both ground and surface waters

’ in the open-pit and underground mining areas. Cumulative impacts
on the water resources of the area will be.adequately discussed
in the environmental analysis of the comprehensive ?1an.
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: s ) 5. Mine support facilitieé such as yentilaﬁion'holés'andvtheir"

‘ ' associated equipment, roads, and powerlines could have minor;.
effects on the appearance of Black Rim Mesa.' These effects would
be minimized Zurther by'éamouflaging the facilities as much as is
pfacticé.l and possible, reclaiming a.ny disturbed surface as soon as
possible, and by avoiding skylining of the’ facilities as much as
possible. ' . . - .

'6. - Adequate posting of warning signs 'Land speed’ lim:{.'tis on the’ haulage
and access roads and at critical Aintersections would ﬁniﬁze 3

traffic hazards,

Iv, MUpayqidab.]te Adverse Envirommental Effects of the Proppsed Action

Subsidem of the gtrata ovérlyipg the underground mine 'mrﬁngs could
' have some surface expression depeading on certain combinations of ore depth
‘ a;xd thickness, mining extraction, and strength of the overlying straua.. p 44
is expected that any subsidence occurring w'ouid not be .excessive and would
not creata a siguificant adverse impact. | |
The proposed operations would cause a certain amount of duss, bﬂz th,;.s '
would ndt be a najor impact and counld be'minimize.d by using water. Air
' pollution from equipment exhaust gases should be. insignificant. The mines
atmosphera would be contamisgted by blasting fumes, radon gas, and eth;st"
gases, but ,tﬁe' venﬂlation system and freqiueﬁg monitns;:ing by the appzop;tat.a
regulatory. agencies would maintain this contamination within acceptabie
1imits. Any odor problems from the sewage lagoon’ should be insignificant
‘and congtollable by chemfcal tredtment.
A:-.y nolse created by thé aoperations wa;ild be i,nsig"nifiéaut due to the

. " absence of any nearhy residences.
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The -extraction of the P-15 and P-17 ore deposits would require the
_ﬁithdrawal of ground water ftom the Jackpile Sandstone, and the mine's wéter
wells would withdraw additional water frqm the Brushy Basin or Westwater
Canyon Members. This lowering of the ground water levels could cause water
level declines in wells and a reduction in the flow of springs within the
general vicinity of the mine. In addition, ore extraction would result id
radiological contamination of the ground water seeping into the mine workinags
during the productive life of the mine and, to a'lesser.degree, falloﬁing
the termination of all mining operations with minor potential for migration
within the Jackpile'Sandstong. Surface preparations, wa;te rock storage, ;nd-
possibly réclamation operétions could affect the quality of surface runoff in
the proposed ﬁining area. |

The support facilities of the proposed operation wauld have a minor .
effect on the appearance of Black Rim Mesa, an effect which would be totally
or partially visible from State Highway 279.

Surface construction and preparation assaciated with the proposed mining
operat;on would result in the temporary disturbance of about 38 acres of land
surface and the destruction of the vegetation thereon. Any wildlife inhabiting-
this area, permanently or Femporarily, would be éisplaced,'probéﬁly unéil '
completion of the reclamation and revegetation prog?am._'

:. Extraction of the P~15/17 ore bodiés would result.in the depletion of

s auucenewgble natural resource. Royalties would be paid for the ore extracted,

. ahl~—c=g@ate mitigating measures and the reclamation program woul& minimiza.

tha anvlronmental impacts of the mining operatlons. If not mined now, future .

development of the ore deposits would depend primarily.qn prevailing economid

~.conditions which are not predictable at this time.
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‘/ VI. Determination and Recommendation
From the preceding analysis, it is concluded that the proposed action'
does not constitute a major Federal action significantly affecting the quality
of the human environment in the sense of the National Environmental Policy
Act, Section 102(2)(c). It is recommended that.: the proposed mining and
reclamation plan for the P-15/17 Mine be approved subject to the following
- stipulations:

1. Prior to surface disturbing activities, Anaconda will obtain the
necessary archaeological clearance for the project including
procedures for mitigating any unavoidable archaeological sites.

2. Water sample analysis and pumping rate data for the supplemental
well used to supply water for underground uses will be included
with the quarterly reports presently submitted for the P-10 Mine.

. 3. Prior to the completion of the mining operations, Anaconda will
subn;it a plan for the abandonment (sealing) of all the mine
openings (adit portal or portals, vent shafts, etc.) to the Area

Mining Supervisor for his approval. o

DALE C. JONES
Mining Engineer

I concur with the above determination’ at@immendat e :

A. F. CZARNOWS
Area Mining Supervisor
Southern Rocky Mountain Area
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PHOTO D

associated equipment for ventilatiom borehole for the

P~10 Mine; white butane tanks are for heater

Surface fan and
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_PHOTO E_

Emergency hoisting equipment on ventilation borehole
open-pit operations in the background ’ :

!
ENTIAL

i
1

at the P-10 Mine;
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Surface facilities for the P-10 Mine as seen from State ﬁighwajv
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; PHOTO H : .
Deleted -

Hortheast +'ank of Black Rim Mesa looking slightly southwest

|
|
|
:
|
|
|

. -

s

CONFIDENTIAL | [POL-EPA01-0000383

|
|
l
1
|




PHOTO K

POL-EPA01-0000384

Terrain and vegetation in the proposed mining area on the northeast flank
of Black Rim Mesa
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APPENDIX I

‘ : ] Geologist's Memorandum Report

‘
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United States Department of the Interor

GEOLOGICAL SURVEY

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

March 19, 1976

Memorandum

To: Area Geologist, USGS ’
Roswell, New Mexico

From: Area Mining Superviaof, UsGs, -
Carlsbad, New Mexico

Subject: The Anaconda Company's Proposed Mining and Reclamation Plan
for the P-15 and P-17 Mines on Laguna Tribal Lease No. 4

i me Meimt WP @ fre e mmce A~ e rame

Please review the enclosed copy of the. above plan (one volume with

map pocket) and returm with your report.

le C. Jones
Mining Engloneer
For Area Mining Supervisor

DCI:nb

Enclosure:
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United States Department of the Interior

GEOLOGICAL SURVEY

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY

REFER TO: May 21, 1976
Memorandum
To: "-Area Geologist, SRMA, USGS, Roswell, New Mexico
From: Axrea Mining Supervisor, SRMA, USGS, Carlsbad

Subject: The Anaconda Company's Proposed Mining and
Reclamation Plan for the P-15 and P-17 Uranium
Mines on Laguna Tribal Lease 4

Copies of -the company's addendums to the subject plan are enclosed

. for your review and reference in preparing a geologic report for
[ . H

the plan. Please return the plan and addendums with your report.

-

a"’
E ;— le C. Jones

Mining Engineer
for Area Mining Supervisor

DCI:cj

Enclosures
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Ep{’lﬁﬁ% States Department of the Interior

GEOLOGICAL SURVEY

' JUN 2 . Drawer 1857
‘ 1976- Roswell, New Mexico 88201
- U. S. Geological Surves '
Carlsbad, N.M, June 1, 1976
MEMORANDUM
T0: Area Mining Supervisor, Southern Rocky Mountain Area,

Carlsbad, New Mexico

‘FROM: Pete C. Aguilar, Staff Geologist, Southern Rocky Mountain
. Area, Roswell, New Mexico

SUBJECT: Geologic review of Mining and Reclamation Plans for
Anaconda's P-15 and P-17 uranium mines -~ Jackpile-Paguate
minesite, Valencia County, New Mexico

The Anaconda Company Uranium Division has submitted mining and

reclamation plans pertinent to the development of two new uranium

mines P-15"and P-17 in T. 10 N., R. 5 W.

Dale Jones is to be commended for efforts to secure geologic
L information to add to the original mining and reclamation plans

‘ for P-15 and P-17. The proponents of these mining plans do not
incorporate appreciable geologic information into their mining
plans. Two maps submitted for each minesite are without location
markings (township and range etc.). The two stratigraphic columns
submitted in addendum do not show location nor are they keyed to
the maps previously submitted.

In response to questions asked, the proponent stated the following:
(1) foresees no geologic hazards; (2) knows of no recognizable
geological structures; (3) Paguate and Jackpile deposits are
essentially the same; (4) the ore occurs in tabular lenses with
irregular planar outlines and dimensions; (5) 1lenses vary in thick-
ness from just a few feet to about 20 feet; (6) occassionally are
stacked and (7) finds no other minerals.

L&t

Pete C. Aguilar

CONFIDENTIAL ' POL-EPA01-0000389
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Stratigraphy
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Table 1
(NMEL, 1975, p. 160)

REGIONAL STRATIGRAPHY (unconformities not shown) -

Period Epoch . Stratigraphic Unit
. Quaternary Recent and ' San Juan Basin unnamed gravels and
: Pleistocene alluvium
Tertiary Pliocene Chuska Sandstone (700-900) and unnaned

fluvial and lacustrine beds

-San Juan Fm. (0-3000)

Eocene
. Paleocene Nacimiento Fm. (600-1000)
Cretaceous Late Ojo Alamo Sandstone (0-400)

Kirtland Shale (0-1200)
Fruitland Fm. (0-500) : -
N Pictured Cliffs Sandstone (70-400)
’ i d ’ ! Lewis Shale (0-2000)
Mesaverde Group
Cliff House Sandstone (100-1000)
: Menefee Fm. {0-2000) .
) : Point lLoockout Sandstone (250-350)
‘ : : Crevasse Canyon Fm. (500-750)
: ' @allup Sandstome (0-25Q)
) Mancos Shale (300-2000)
) Dakota Sandstone (0-200), possibly some
Early Cretaceous

: Jurassic Late Morrison Fm,
: Brushy Basin Member (0-600)
’ Westwater Cznyon Member (0-300)
i Recapture Member (0-500)
San Rafael Group

Cow Springs Sandstone (Bluff Sand-

stone) (0-350)

Summexville Fm. (50-225)
Todilto Limestone (0-100)
Entrada Sandstone (0-300)

Triassic Late . Wingate Sandstone (0-65)
. ) Chinle Fm. (0-1600)

Middle (?) Early Moenkopi (2) Fm. (0-200)
Permian : San Andres Limestone (0-125)
T Glorieta Sandstone (100-200)

Yeso Fm. (500-750)
Madera Limestone

Precambrian . igneous,and metamoxrphic rocks

CONFIDENTIAL . POL-EPA01-0000391
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RECEIVED
APR 22 1376

U. 8. Geological Susvey
P-15 AREA - TYPICAL STRATIGRAPHIC SECTION Carlsbad, N.1L

(The Anaconda Company, 1976)

Colluvium, containing slump block basaltic material from
remnants of Wheat Mountain to the west.

Cretaceous, undifferentiated. Marine sandstones. grading down-
ward into shales. Sandstone units are capped by a few feet of
fairly hard, silica cemented sandstone.

Lower Cretaceous, Basal Dakota sandstone. 1Its base is a hard,
fine~to-medium grained, sugary textured, rounded to sub-rounded
sandstone (1 10') that grades abruptly upward into fairly soft
carbonaceous and shaly siltstone. Lies unconformably on the
Jurassic sediments.

Jurassic, Jackpile sandstone member of Brushy Basin. Locally

t 100'. Generally gray to buff, medium grained, friable,
massive sandstone. Quite kaolinitic, locally contains stringers,
blebs and thin beds of gray-green mudstone. Mineralization in
this area generally in the top third of the unit.

Jurassic, Brushy Basin shale member. Generally near upper

contact, calcareous green shales, mudstones and interbedded
gray-green limestones, locally with recrystallized calcite.

POL-EPA01-0000392



0-50'

50-520"'

520-554"

554-648"

648~

®

CONFIDENTIAL

P-17 AREA - TYPICAL STRATIGRAPHIC SECTION
(The Anaconda Company, 1976)

Colluvium, containing blocks of basalt from remnants of Wheat
Mountain to the west. :

Cretaceous, undifferentiated. Marine sandstones grading down-
ward into shales. Sandstone units are capped by a few feet of
fairly hard, silica and calcite cemented sandstone.

Lower Cretaceous, Basal Dakota sandstone. Its base is a hard,
fine-to-medium grained, sugary textured, rounded to sub-rounded
sandstone (¥ 10') unit that grades abruptly upward into fairly
soft carbonaceous and shaly siltstone. Lies unconformably on
the Jurassic sediments.

- Jurassic, Jackpile sandstone member of Brushy Basin. Locally

+ 95'. Generally gray to buff, medium grained, friable, massive
sandstone. Quite kaolinitic, locally contain stringers, blebs
and thin beds of gray-green mudstone. Near the base of the
section the mudstones are intimately mixed with the sandstome,
making selection of the Brushy Basin contact difficult. Mineral-
ization in this area generally in the top third of the unit.

Jurassic, Brushy Basin shale member. Generally near upper

contact, calcareous green shales, mudstones and interbedded
gray-green limestone, locally with recrystallized calcite.
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Figure 1

Locations of felt earthquakes and instrumental epicenters
within 60 miles of Mariano Lake.
event numbers in Tables 1 and 2. (NMEI, 1975, p. 171).
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Table 1

Earthquakes felt within 60 miles of Mariano Lake
prior to 1962 (NMEI, 1975, p. 170).

A — Time Location of Maxiua
Na. Yr Mo Day felviny Max. Reported : Peported
Intensity Intensity

1 1940 May 17 05.10 Grants - (1I1I)

* .
From U. S. Dept. of Commerce, NOAA, ERD U. S. Earthquakes.
Prepared annually, it lists epicenters and associated phenomena
of all earthquakes recorded or reported in.the United States.

AEumber corresponds to earthquake location number shown in
Figure 5-6.

+
Greenwich Mean Time

+Hodified Mercalli Intensity Scale of 1931 (see Appendix D).

POL-EPA01-0000396



‘ Table 2

Instrumentally located earthquakes within 60 miles of
Mariano Lake January 1962, through April 1974 (NMEI,
1975, p. 173).

_y Date Origin'Time épcation Magnitude®#*
No. Yr Mo Day GMT* Lat®N LongOW . m My Referencest
2 1963 Aug. 21, 00:23:21.‘2 35.3 108.1 2.0' (1)
. 3 1963 Aug. 27  05:18:17.0 35.3 107.8 2.3 (1)
4 1969 Aug. 23 21:41:54.2 34.8 108.7 . 3.0 (3)
5 1971 May 22 22:31:19.8 35.4 107:6 2.8 (3)
6 1973 Dec. 24 02:20:14.9 35.3 107.7 4.4 4.1 (2)

% Numbers correspond to earthquake location numbers shown in Figure 5-6.

*  Greenwich Mean Time,

** m_dis reported by U. S. G. S. (Earthquake Data Report); M, was calculated by New
Mexico Institute of Mining and Technology, Socorro, New Mexico, using seismograms
from stations at Albuquerque and Socorro.

+ Numbers in this column refer to the following sources:
(1) Sanford, 1965; (2) U. S. Dept. of Interior, USGS, ERL; (3) Toppozada and
Sanford, 1972.
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; . Figure 2

Locations of felt earthquakes and instrumental epiéenters
in-the vicinity of Mount Taylor, Numbers correspond to
event numbers in Tables 3 and 4 (NMEI, 1974, p. 87).
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Table 3

Earthquakes felt in the vicinity of Mount Taylor prior
to 1962 (NMEI, 1974, p. 88).

Locatiom of

Yr Mo Day g; Max. Reported m« Raferencea’ Remarks
Intensity ° Intensicy®
1 -1893 July 12 13:00 Albuguarqua v ). (2) Three shocks.
1:‘-.,00 )

2 1893 Sept. 7 Los hm.n} VII {1).(2) Strongest shock of a
3 month long swarm.

3 1921 July 31 03:55 Senorito ™ @y

4 1930 Mar. 23 19:00 Albuquerque (111-1IV) (<))

5 1930 Dec. 3 21:36 Albuguerque av) 3 Two distinct shocks.

6 1930 Dec. & 22:30 Albuquergue (II1) ) Aftershock of Dec. 3.

7 1931 Jan. 27 Albuquerque (111) 3)

8 1931 Feh. 3 23:45  Albuquexque v (4)

9 1931 Fed. 5 04:48 Albuquerque VI 3) Hundreds left houses.
Goods thrown from sevezral
stores, shelvas,

10 1936 Sept. 9 12:55 Albuquerque- (I1I) () Two weak shocks,

11 1938 Mar. 23 06:00 Los Limas (233 ()]

12 1938 Apr. 15 21:00 Albuquerque {11n) )

13 1938 Apr. 16 08:15 Albuquexrque (I11) )

14 1940 May 17  05.10 Granrs ) @

15 1947 Nev. 6  16:50 San Antonito v-v1) @ Felt in 10 mi. radius

16 1954 Nov., 2 17:00 Albuguerque CIv) 3) Felt 20 mi. NS directiom.

17 1954 Nov. 3 20:39  Albugnerque v 3} Felt 20 mi. NS dirxection.

18 1956 Apr. 26 03:30 Sandia Mems. v ® )
L/

Greenwich Mean Time.

.Hodiﬂed Mercalli Intensity Scale of 1931 (see Appendix A).
are given in parentheses.

Intensity values assigned by the auchor

Nunbe!'s given in this colwm are for the references from literature cited listed below:
(1) }:m;]&ey, 1956- (2) Woqllaxd, 11968 (3) u.s. Ear:hquakap(l U. 5. Dept. 0f Commsros publication

Prepar

that

eplcenters and

lated p

of all.eax

rded or

reparted in’ t.he m:ltnd States) s (4) personal cnmicaﬂma, S. A. Northrop, 1973.°
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Table &4

Instrumentally located egrthquakes in the vicinity of Mount Taylor January 1962,
through June 1971 (NMEI, 1974, p, 90),

No. Date Origin Time location Mapnitude* References
Yr Mo Day et ¥ Lat'N -Long W m M
19 1962 June 14 07:27:55.8 35.6 106.9 2.8 (L)
20 1963 Aug. 21 00:23:21.2 35.3 108f1 2,0 (1)
21 1963 Aug. 27 05:18:17.0 35.3 107.8 . 2.3 (1)
22 1970 Nov.‘28 07:40:11.6 35.0 106.7 | 4.5 3.5 (2)
23 1971 Jan. 4 07:39:06.7 35,0 106.7 4.7 3.8 2)
24 1971 May 22 22:31:19.8 35.4 107.6 2.8 . (3)

wGreenwich Mountain Time.

is reported by U.S, Dept. Commerce (Earthquake Data Report); was calculated by New Mexico
Institute iHining and Technology, Socorro, New Mexico, using seismograms from stations at Albu-
querque and Socorro,

+Numbers in this column are for the references from literature cited listed below: (1) Sanford,

CONF|DENT|AL)65; (2) U.S. Dept. of Commerce, Eart'iquake Data Report, ERL; (3.) ToppozaF;OL_EP"Ad',]_6066"4‘00




APPENDIX IV

Soils in the Vicinity of the Jackpile-Paguate Mine
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‘ Soils in the Vicinity of Jackpile-Paguate Mine

(The Anaconda Company, 1976)

1RRIGATED
31k g

,
. OV
: =))sm-5a-n

& CK PILE MINE

18M
. BD-2 So6il Designation (Refer to Table 2,.1-1)
- Extent of Mine Disturbance at Time of Soil Mapping
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"RECEIVED

TABLE 2.1-1 MAY 3 - 1376

MAP SYMBOLS AND DESCRIPTION U. S. Geological Survey

FOR SOILS APPEARING ON PLATE 2.1-1 Carlsbad, N. M.

(The Anaconda Company, 1976)

Soil Description - N

A deep, fine textured, slowly permeable, moderately - - oded
soil formed from recently deposited alluvial soil ma:urials
of mixed origin, occurring on nearly level to gently
sloping {0-3%) flood plains.

A deep, medium textured, slowly permeable, moderately eroded
soil formed from outwash soil material of mixed origin moved
and deposited by flood waters from higher slopes and occurs
on gentle to strong (1-8%) slopes.

A deep, medium textured, moderately permeable, moderately
eroded soil formed from soil material of mixed origin,
moved and deposited by flood waters from higher slopes.
This soil mapping unit is widely scattered within the
Morrison geolgoical formation and is usually found below
sandstone bluffs or ridges. It occurs on gentle to strong
(1-8%) slopes. ;

A deep, medium textured, moderately permeable, moderately
eroded soil formed from sandstone. It occurs on gentle to
slightly steep (1-12%) slopes. This mapping urnit is found
in the Morrison, Chinle, and Mancos shale geological forma-—
tion. It occupies approximately one-half of the mesa top
north of Bell Rock and is associated with the Tres Hermanos
sandstone formation.

A deep, coarse textured, moderately permeable, severely
eroded soil déveloped from sandstone, and occurring on
gentle to strong (1-8%) slopes. This soil mapping unit is
of major importance and was found within the Morrison and
Mancos shale geoalogical formation.

A deep, coarse textured, moderately permeable, severely
eroded soil formed from outwash soil material of mixed origin,
moved and deposited by flood waters from higher slopes. This
soil occurs on gentle to strong (1-8%) slopes. This soil
mapping unit is of major importance and occurs primarily
within the Morrison geological formation.

- POL-EPA01-0000403
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REGCEIVED

MAY 3 - 1376

U. 8. Geological Survey
. Carlsbad, N. M,

Soil Description

TABLE 2.1-1 (Cont'd)

A moderately deep, medium textured, moderately permeable,
moderately eroded soil developed from sandstone and found
commonly on mesa tops. It occurs on gentle to strong
{1-8%) slopes. :

A shallow, fine textured, slowly permeable, moderately
eroded soil developed from basic igneous (basalt) rock.
It occurs on moderately steep to steep (12-55%) slopes.

A shallow, medium textured, moderately permeable, severely
eroded soil developed from sandstone arld occurring on gentle
to slightly steep (1-12%) slopes.

A very shallow, medium textured, severely eroded soil wWwhich
is commonly found on gentle to slightly steep (1~12%) slopes.
This mapping unit consists of very shallow sandstone soils
with bedrock usually occurring between 4 and 10 inches and
is most freguently found near the rim of mesas. Exposed
outcroppings of sandstone bedrock are common and may occupy
as much as one-third of the area delineated.

This mapping unit normally occurs as vertical sandstone
bluffs on the rims of large mesas. It can be generally
described as a miscellaneous land type. It is characteris-
tic of the unit to have very steep (55%+) slopes, to have
miscalleanous textures, and variable soil depths with un-
differentiated erosion. It has sufficient usable soil mater-
ial to provide some cover and forage for wildlife. Extensive
areas of exposed sandstone bedrock and large boulders are
common . . :

POL-EPA01-0000404
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‘. APPENDIX V

Meteorological Data

®
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C Figure 1
@ — A

Average annual precipitation patterns over New Mexico.
Isohyet interval is 2 inches (NMEI, 1974, p. 96).
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‘ Table 1

Mean precipitation (inches) for stations in the Mount Taylor area
(NMEX, 1974, p. 36).

Month ) San Mateo® San Mateo™ Grants+ San Fidel?
(7250 £t elev.) (7250 ft elev.) (6480 ft elev.) (6160 ft elev.)
1966-1973 Sept, 1972- 1946-1960 -  1920-1954
Aug.. 1973 <

Jan. 0.07 0.11 0.36 0.37
Feb. 0.09 0.12 0.39 0.46
Mar. 0.16 0.24 0.45 0.44
Apr. 0.16 0.09 0.36 0.65
‘.. May 0.36 0.36 0.43 0.79
June - 0.75 1.19 0.69 0.79
July 1.98 2.83 1.81 1.65
Aug. 2.39 1.35 2.18 2.02
Sept. 1.31 1.81 1.17 1.43
Oct. 0.89 3.00 1.07 0.61
Nov. 0.24 0.12 0.33 0.41
Dec. 0.41 . 0.16 0.62 0.47
Annual © 8.81 11.38 10.04 10.09

*
Source: U.S. Dept. of Commerce, Environmental Data Service, NOAA, 1973.

+
Source: U.S. Forest Service, 1973.

b4
Source: U.S. Dept. of Commerce, Weather Bureau, 1959.
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_Table 2

. Four year summary of wind directions and speed at the Langmuir Laboratory,
Socorro, New Mexico (NMEXI, 1974, p. 44). :

" Mean Direction

Mean Speed (mi:h)

Season

Spring - West-southwest 8

Summer South-southwest 6

Fall Southwest 9
West-northwest 11

" Winter

CONFIDENTIAL
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APPENDIX VI

‘ . Air Quality Regulations, Standards, and Data
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1 Environmental
Improvement
] Agency

RECEIVED
JUN 11376

U. 8, Geological Survey
Carlsbad, N. M.

d AIR QUALITY DIVISION

May 26, 1976

Mr. Dale Jones

USGS

Conservation Division

P.0. Box 1716

Carlsbad, New Mexico 88220

"l

Dear Mr. Jones:

‘ Enclosed is the data you requested for the Grants,
New Mexico area. If you have any questions, or require
any other assistance please feel free to contact me at
827-5271-~extention 359 in Santa Fe.

Sincerely,

/ K .
B PR g T

Martin J. Rinaldi
Program Manager
Monitoring and Surveillance Section

MJR:elc
Enclosure
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£y A—Referenca Mothod for the De-
termination ot Sulfur Dioide in
the Atmeephere (Farnrosaniline

Method).
AAx Jb—lteference Method for the Do
termtantion of Suspensed Inrticu--

lates f ths Atsouspliere (Righ Vol-
ume Methiod).

:dix C—Refrrenca Method for the Con~
tinuous Aleasurcmmeft of Carbon
monoxide in the Almcsphere (Noa-
dispersive Lulrared Speciromsatry).

adix D~—Iteference Ncitboad for the
Mensurement  of  Photochemical

Oxidants Corrected for loterfore
ences Dus to Nibogen Oxida and
Bulfur Dioxide,

adlx E—Reference Meothod for the De-
termination of Hydrocurbona Cor-

rected for Mcthape.
rédiz F——Relercnee Mothod for the De—
tesmination of Nitrogen Ddo:l:!ne' .

(24-Hour Saoplog Net.hod). .
Tozrzry: Tho praovisions of this-Part
ssued under sec. 4, Public Law 91—604- .
1635. ° © - LR
0.1 Definitioose = _ ‘el
) Asusedint.hmpsrt.antexmsnot
12d herein shall have the meaning
a ther by the Act..
9 “Act” means the Clean Alr Act, as.
nded (Public Law 81-504; 84 Stat.
J.
) “Agency” means the Envkon
tat Protection Agency.
I “Administrator” mesups. the A’d—
istrator of tke I-:nvuonme..tal Pro-
jon Agency. -
) “Ambient air*” mesaxis that portion
ne atmosphere, externzl to buildings,
thich the general public has access.
) *“Refercnce method” means a
rod of sampling and analyzing for
eir pollutant, 2s described in an ap~
dix to this part. -
2) “Equivalent method” means. sny
‘hod of sampling and snalyzing for
2ir pollutant which can be demon-
1wed to the Administrator’s satisfac-
1 to have & consistent relationship to
refererce method. . . -

02 Scope. . .
82) National primeary and secondary

bient air quality standards under sec~
x 109 of the Acta.re set forth in this

b) Nationzl pnma.ry nmbie.nt air
ity standards dcfine levels of air
nicy which the Administrator judges
» necessary, with an sdequate margin
safety, to protect the public health,
tional secondary ambient air gualily”
>dards define levels of alr quality
ich the Administrator judges neces-

5 to protect the public welfare from .

¥ known or anticipated adverse effects
g polutant. Such siandards are sub-

X w vevision, os
2 secondary standards may be procanl-
ted 23 the Administrator deems neces-
oy to protcct the public health and

1are.

RULES AND REGULATIONS

-

{d) The proposal, pramulzalion, or -
revision of natfonal primary and scconsl-
nry nmblent alr quality sterdards shall
not prohibit any State from establishing
ambient alr quality standgards for that
Si1aie or any portion thersof which are
more stringent thzn the natioual
standards.

£430.3 Reference conditions.

All measurements of air qualily are
corrected to a reference temperature of
25° C. and to a reference pressvure of 760

mrillimeters of mercury (1 0122 rx*mi-

bars). | - |

§410.4 National primary ambicnt air
quality sisndards for—-snifur oudu
(sullur dioxide).

The national primary amblent air
quality -standards for sulfur oxider,
measured as sulfur dioxide by the refer-
ence method described in Appendix A o
‘thxs paxt.'_or_by an cquivilent mcu:w

(n)~so micrograms per cublke r'neter
(0.03 p.pm)—annual arithmetic mean.

(b) 365 micrograms per cuble mster.
€0.14 p.px)-—~NMaximum Z24-hour’ con-
centration not to be exs coded. more {bzn
OnCce per yar, . i} .

§ 410.5
- suality standarda for xu.lfur ox:du
(snlfnr dioxide).

The national secondary ambient sir
quality standards for sulur oxides,
mensured as sulfur dioxide by the refer-
ence method deseribed in Appendix A to
this part, or by a2n eguivalent method,
are: -

(a) 66 micrograms per cublc mster
(0.02 ppm.)—annual arithmetic mean,
(b) 250 micrograms pcr cubic meter

(0.1. p.pm)—maxdmum 24-hour con-

- centration not to be cxceeded more than
once per yesr, as a guide to be used i
assessing implementation plansioachieve
the annunal standard;

(c) 1,300 micrograms percuibc maeater

-

I

- €05 p.p.m.)-—-ma:dmum Z~holr concen-

tration not to be exceeded more than
once par year. .

’l\nlmnal seconﬁm'r am.bnem air -

- Q57
(b) 150 microzrams ner cuale mcler—.
maximun 24-Lour copcentratian not to
be exceeded more thanz once per Yeal.

§410.8 Notionsl primary nnd sccondary
nmbien\ pir yuality sandards for care
hon monoxide..

‘The nalional primnary and. secondary
ambient alr quality standards tor cxrhmu
monoxide, measured by the refertnce
mechod deseribed in Appcndu C to this
part, or by en.equivalent mew=od, are:

(a) 10 milligrams per cubis meter (8
ppmI—maximum B-hour concentve.

tion not to be exceeded more than once -

per year. |
(d) 40 mlirrams per cubis meter (35
ppaL)—~maximum 1-hour congentve-
tion ol to.be cxcceued more lhan once »
per year, . .C .
§ 4109 ° Nnuonal pnmr.ry m& strondary>
- ambicnt. uir. quslity stapdarde for
.- photocbemical. oxilunts, . =~

"“'The pational pripmrs- and sacommr,r
tunbleut alr guality standard for photo-
chemical. oxidants, measurcd and o2~
rected Jor Interferences due to nilropsst

oxides 2na sulfur dloside by thereferenz=y -

method described In Appendix)) to this
part, or by an equivalent methed, is: 160
micrograms per cubic metes  (0.0%
pym)—maximum~ 1-howr concents:-
tion not to be exceeded moze ihan onex

per year. . .

“§ 41010 National priwary and secoud.

osry ambical air quality standard for
bhydracarbons.

The hydrocarbons standzard Is for we
as A guide in devising f{rmplementciion
plans-to achicve oxidant ctzndards,

The palional primary =1 xconusry
ambient alr gualits standard {or hydro-
carbons, measured snd corvected fov
methane by the reference mecthiod Ho--
scribed in Appendix E. to this purt, or by
an equivalent method, is: 160 microgyesiy
per cubic meter (024 p.pamI—~maximuuz

" -3-hour congentration (6 to 9 a.m.) not to

-be excesded mdre then once peryenr,

§ 410.11 Navonal primary. and scenrds
- . ary nmbient air qunlnv standard for

§ 410.6 National primory smbient air
quality. standards Im.' parncuhle
maer.

The nsational primary embient sir
quality standards for particulate matter,
measured by the referepee method de-

an equivalent method, are:
(z) 75 micrograms per cubics meter—-
annual geametric mean.

maximum 24-hour conceatration not to
be exceeded more thall onee pex year.

scribed in Appendix B to this part, or by

(b) 260 micrograms per cubic meter—

.- Ritrogen dioxide. .

The national primary ang- secondary
ambient air quality standard for nitrogan
dioxide, measured by thz clercliae
method deseribed In Appendit 3 to this
part, or by an equivalent mm=ihod, is! 100
micrograms per cubic.. meter (0.05
p.p.n.)—gnnual arithmetic mean, -
ArpeNurxy A ~RELFYEFRINCR LiZTOOk FOK YRS

DETERMINATION OF SULFTR D200 IN THE
. Amosnn;ar. (PARARGSANIIING MX7ri0L)

:l. Principls and Applicadlisy, 1.1 Soifur

=d sdditional primary §4910.7 National secondsry ambicnt air
parucnhxe

quality standerds  for

malter,

The national secoudary ambtent alr
~—. gualily standards for parculate matter,

dloxide s sbsotbed fromm alr ih o xolution of
yotassium tetmuchlgromercenata (LG, A
i oraanlStostersirate complieX, which re
sists oxidation by the oX;ERD 1n Lha sy, is
formed (I, 2). Ones farmed, this compli L.
stablo 1o strong oxidanils {C.5. Cony, (aikes
of nitivgen). The complex & reacted with

(¢} The promulzation of national { measured by the referemus rethod de-
ima2ry ann secondary amblent air qual- | Scribed in Appendix X ta this part, or by
: standards shall not be considered in an(s:uéza.lﬂ;nt metbo:i, are: bt
15 manner to allow significant deterior- | omua geomc:frfcn;:&::f;:n g::ﬁg;c::r;
ion of existing air quality in lmy POr- ) usedin assessing implementation plans to
sn of any State. achieve the 24-bour standnra,

- - | FEDERAL REGISTER, VOL 36, NO., B4—FRIDAY, APRIL 30, 197V _ .
) POL-EPA01-0000411

parsrosaniline and formaldehyde to form in-
tonsely colored parargsaniline methil sul.
fonic acld (3}. Thue absorbance of tha aulv~
tion is mbasured spectroprlintainntrically.
1.2 ‘The micthod la appiicadieo L Lhe vieas.
ureraent of svlfur dioxids in amblent
using sampling partesis up 10 34 bours,
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New Mexico Environmental Improvemeant Beoard

P.E.R.A. Building . . JUN 23 1975 . s'

P. O. Box 2348 .
‘ anta Fe, New chico’ 87501 U. S. Gco]ogical Survey,
’ Carlsbad:

.- -

April 19, 1974

T ] AIR QUALITY CONTROL REGULATION

- -
- -

Section Number 201 of the Awbient Air Quality Standards and Air Quality

' Control Regulations adopted by the New Mexico Health and Social Services
Poard ‘on January 23, 1970, amended on June 26, 1971, and amended on June
16, 1973, is. adopted to read: ) ]

»201. Ambient Air Quality Scandards

A. The maximum. allowable concentrations of total suspended part::.cu—
late in the ambient air are as follows: -

"- -

-Maximum Concentration

) L . c e - T e

: _ 1. 24-hour average | 150 pg/md

6 _2.. 7—-day averége ) 110 pglm3

' 3. 30-day average 90 uglm3
4. a..nnual -geomet.ric mean . 60 pg/m3 -

B. When one or more of the following elements are present in the
total suspended particulate, the maximum allowable concentrations of the
elements involved, based on a thirty-day average, are as follows:.

Maxioum Concentration

1. beryllium . 0.01 pg/md
2. asbestos 0.01 ug/m3
3. heavy metals (total combined) 10 pg/m3

€. The maximum allowable concentrations of the following air con-
taminants in the ambient air are as follows: -

* - Maximum Concentration

. - -

. . 1. sulfur dioxide

CONFIDENTIAL ' POL-EPA01-0000412




(a) 24-hour averapge 0 1o ppm

(b) annual arithmetic average - 0. 02 X " ‘:;

‘ . 2. hydrogen sulfide : e

(a) for the state, except the Pecos-Permian Basin Intra-
state Air Quality Control Region (1-hour average)

o. 003 ppm

(b) for the Pecos-Permian Basin Intrastate Air Quality
Control Region (1/2-hour average) s
0.100 ppm

s e @ e

. (c) after January 1, 1976 for within corpurate limits
of munxclpalltles within the Pecos-Permian-Basin Intrastate Air Quality
Control Region (1/2-hour average)

. . ..
-
R s esectim e - —— -

0.030 ppm

" (@) after January 1, 1978, for within five miles of the
corporate limits of municipalities having a population of greater than
i twenty thousand and within the Pecos-Permian Basin Intrastate Air _Quality
Control Regian (1/2-hour average)
. - 0.030 ppm

_ 3. total reaﬁced sulfur

- (2) for the state, éxcept the Pecos-Permian Basin Intra-
state Air Quality Control Region including hydrogen sulfide (l-hour average)

0.003 ppm -

. (b) for the Pecos-Permian Basin Intrastate Air Quality
Control Region, except for hydrogen sulfide (1/2-hour .average)

0.010 ppm

- (c) after Janvary 1, 1976, for within corporate limits of _
municipalities within the Pecos-Permian Basin Intrastate Air Quality Con-
trol Region, except for hydrogen sulfide (1/2-hour .average)

- i " 0' 00-3 Ppm

(d) after Janvary 1, 1978, for within five miles of the
corporate limits of municipalities having a population of greater than
twenty thousand and within the Pecos-Permian Rasin Intrastate Air Quality

. Control Region, cxcept for hydrogen sulfide (1/2-hour average)

0.003 ppm

CONFIDENTIAL POL-EPA01-0000413



7.'

&

Maximum Concentration . .

pa

-carbon nonoxide . '

(2) 8-hour average 8.7 ppm

(b) l-hour averagé 15.1 ppm
nitrogen dioxide é

(2) 24-hour average 0.10 ppﬁ'

(b) annual arithmetic average 0.05 ppm
photdchemiéal oxidants (1-hour .
average) . 0.06 ppm
non-methane hydrocarbons (3-hour
average) 0.19 ppm

D. On an annual average, the soillng index shall not exceed 0.4
cohs/1000 linear feet of air." :

Adopted:
Filed: -

Effective:

CONFIDENTIAL
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ATR DUALITY DATA RFPORT
IR0V 000G UBEERQULE

ARTHCY  STATE AGPNCY STATE NEW MEXICT CITY PAGUATE -8n SITE o0C3 YFAR 1975
POLLUIANT TOTAL SUSPENDED PART, UNITS U GM/¥3 (2S0EG) . : DATA FORMAT XXX.X
MONTH
22 2 )

Day JAN " FEB MAR APR VAY JUN JUL AUG SEP ocT ) NOV DEC N MEAN

o1 - . 41.¢ - . " D . re wes . 1 41.5

n2 ! ) 0

03 : 41.4 1 4l.6

Q4 IR S e e - . R o . - 28.0.°" " - s e 4 e ¢ e { 28,90

ns 37.C . 34,7 2 35,9

no ‘ . n

N7 88,9 . . R 1 6R.0

na 0

09 11.3 1 11.3

1 .- e s e e e . .o . . . 48,6 - b o o————— = - 1 48,4

11 31.6 . ) 36.2 11.0 3 26.3

12 21.9 ‘ : . . l 21.9

13 5842 e e - M . . . e+ e iensm e eewemr oo, a m—. saee o 1 52,2

l4 ' ' ]

15 28.3 1 2343

16 ctorr s e o - - - 19.5- wREm R IR e mesm o et T 1 .19.5

17 21.5 150.8 43.4 30-3 * . " 61-5

18 15.5 ) - . 1. 35.9

19 1408 - P e - 1 14,8

20 o]

21 - , . 23.2 30.3 2 26.8

22 e s o=p [, - - - e e s S esenar s nowe sie - " 0

23 54,0 ‘ ' 1 54,0

24 33,0 1 33.0

25 €0.,7 7" 5S.6 ! Trom e e 2 9.7

26. .0

21 574 1l 5744

g - enre = . tre smem . et comew v e 4 . 0

2% 0

30 : 0

3l . } 43.5 o tem e w1 ms m e gmmme t @ s 1 _‘03.5

N L. AR S S ' 3 2 8 e : W .

N 42,2 37.1 13.4 38.8 *38.1 2007 29.8 31.8 \ 29 42.5

ug CoER,2 54,0 150.8 ° " 55.6 ‘43,4 30.3 48.6 "57-5'7:-._""" = ) 29 150.8
CONFIDENTIAL T o e e POL-EPA01-0000415
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. APPENDIX VII

Hydrologist's Memorandum Report
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United States Department of the Intenor

GEOLOGICAL SURVEY

P.O. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFER TO: March 19, 1976
Memorandum
To: District Chief, WRD, USGS,
Albuquerque, New Mexico
From: Area Mining Supervisor, SRMA, USGS,

Carlsbad, New Mexico

Subject: The Anaconda Company's Proposed Mining and Reclamation
Plan for the P-15 and P-17 Mines on Laguna Tribal Lease
No. 4

Please review the enclosed copy of the above plan (one volume with

map pocket) and return with your report.

o “Dhee Go oA
Dale C. Jones
Mining Engineer
for Area Minlng Supervisor
DCJ:nb

Enclosure:

CONFIDENTIAL ) POL-EPAQ1-0000417



OFTIONAL FORM NO, 10
MAY 1982 EOITION 2
CSA FrMn (4 CFR) 101-11.8

UNITED STATES GOVERNMENT

Memorandum

SUBJECT:

3010- 108

CONFIDENTIAL
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\
-

-t

r[_'\Jk‘\,

Area Mining Supervisor, SRMA, USGS, Carlsbad, NM pafg: March 26, 1976
Distriet Chief, WRD, USGS, Albuquerque, NM

Review of the Anaconda Company's proposed mining and reclamation plan
for the P-15 and P-17 mines on Laguna Tribal lease No. 4

I have reviewed the above mining plan and agree that the stated
impacts of these two underground mines on water resources will be
relatively minor for the reasons stated. In other parts of New Mexico
where mine dewatering is a problem, the mines are several hundred feet
below the water table. In this area mining will be done at or just
below the water table, so yields from the relatively impermeable
material will be low and drawdown will be small.

Although the discharges will probably be low, the 1.28 and 1.29 acre )
settling ponds for mine water may be too small. In this area annual §
evaporation is probably 6 feet or less from ponds, implying that, o
on the average, evaporation will consume about 5 gallons per minute

from each of the two ponds. Perhaps provision should be made in the

plan for discharges exceeding 5 gallons per minute. The ponds must

have sufficient volume to contain winter discharges when evaporation

rates are lower than 5 gallons per minute. Also, the ponds should

be designed to minimize leakage, which could cause contamination

of ground water in the area. 2 : d(

F. P. Lyford
Hydrologist

For: W. E. Hale
District Chief

RECEIVED

MAR 2 91976

. Jurved
_ Geological u%Y

Bzy U.S. Savings Bonds Regularly on the Payroll Savings Plan

POL-EPA01-0000418



United States Department of the Interor

GEOLOGICAL .SURVEY

P.0O. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFER TO: May 21, 1976

Memorandum
To: District Chief, WRD, USGS, Albuquerque, New Mexico
From:  Area Mining Supervisor, SKMA, USGS, Carlsbad, New Mexico.

Subject: The Anaconda Company's Proposed Mining and Reclamation
) Plan for the P-15 and P-17 Uranium Mines on Lagtma.
Tribal Lease No. 4 .

Enclosed are copies of the subject plan, the company's addendums

to the plan, and your original memorandum report on the plan | i
dated March 26, 1976. T
Please review the enclosed material to see if the addendums to the

’ ‘ plan necessitate revision or addition to your original report.
Please return the plan and addendums to this office.

s (s
Dale C. Jones
Mining Engineer
for Area Mining Supervisor
DCI:cj

Enclosures

CONFIDENTIAL POL-EPA01-0000419



OFTIONAL. FORM NO. 13
MAY 102 EBITION
GsA Frma (4 GFR) 101-188

UNITED STATES GOVERNMENT

Memorandum

‘ Area Mining Supervisor, SRMH, USGS, Carlsbad, NM

TO DATE: May 26, 1976

FROM

District Chief, WRD, USGS, Albuquerque, NM

SUBJECT: Addendums to the Anaconda Company's Proposed Mining and Reclamation
Plan for the P-15 and P-17 Uranium Mines.

I have reviewed the addendums to Anaconda Company's Proposed Mining
and Reclamation Plan and have only a couple of comments. First, the
pumping rate at 183 gpm from the P-10 mine reported in the letter
dated April 14, 1976, does not agree with the pumping rate reported
in the letter dated April 21, 1976, which averaged about 30 gpm as
calculated from the total water pumped. Second, reference was

made to our water resources study on the Pueblo of Laguna. We have
water quality data in the form of miscellaneous chemical analyses
and specific conductance measurements for both Paguate Reservoir
and the other, which is called New Laguna Reservoir. This can
probably be supplied upon written consent .from the Laguna Govermor.
Both reservoirs are nonfunctioning because of sediment filling.

. Enclosed is the mining plan with addendums. .

oot P Ly

F. P. Lyford
Hydrologist

For: W. E. Hale
District Chief

e - RECEIVED

MAY 2 7 13976

U. S. Geological Survey,
Carlsbad, N.M.

:ﬁ{ Buy U.S. Savings Bonds Regularly on the Payroll Sa?i}xg: Plan
CONFIDENTIAL " POL-EPA01-0000420
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TED STATES GOVERNMENT
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o
FROM

SUBJECT:

ey
!r

CONHDENﬂAL
T

Area Mining Supervisor, Conservation Division

{(/t /éz’(/l/w.,/ £. /*ottc,

strict Chief, Water Resourcea Division

NATE:

Aug. 25, 1977

Modification of The Anaconda Company's Mining and Reclamation
Plan for the P-15 and P-17 Mines (Underground~Uranium), Pueblo
of Laguna Uranium Mining Lease No. 4, Valencia County, New Mexico

We have reviewed the modification to the subject mining plan and fo:-i no
reason to modify the comménts included in memorandum reports dated

March 26 and May 26, 1976.

Thank you for the opportunity to review this plan.

~ POL-EPA01-0000421 .
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United States Department of the Inteiior

GEOLOGICAL SURVEY
Conservation Division
‘P. 0. Box 26124
Albuquerque, New Mexico 87125

August 17, 1977

. Memorandum
To: District Chief, Water Resources Division
From: Area Mining Supervisor

Subject: Modifications of The Anaconda Company's Mining and Reclamation

Plan for the P-15 and P-17 Mines (Underground-Uranium), Pueblo P

of Laguna Uranium Mining Lease No. 4, Valencia County, e

New Mexico ) ”WZ
0

Enclosed are copies of the subject modifications, the original minirg
plan with addendums, and your previous memorandum reports regarding(the
plan dated March 26 and May 26, 1976. :

Please review the enclosed material to see if the modifications of the
) plan necessitate revision of or addition to your reports. Please return
. all of the enclosed material.

e Ce—Ars
DALE C. JONES
Mining Engineer
G For Area Mining Supervisor -

<

‘Euclosures

SETEVED -

363 WRD 1 :

ygi7? 8 .
A;\LS U Q-l _g:ﬁ:EL H

ey L
PR *

A

= CaAESa
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APPENDIX VIII

‘ Water Quality Data
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Table 1

Analytical Data for Surface Water Sampling
(EPA, 1975, p. 33)

Numl

Statfon Description oger, Grass Alpha (pCi/1) Radium-226 (pCi/1) _Uranium (ma/1) Selenium (mg/1) Yanadium (mg/1)

| Samples  wax, Min. Avg.  Max. Min. Avg, Max. Min. Avg. - Max. Min. Avg.  Max. Min. Avg.
Rio Paguate at Paguate ] - - 2.8 - - 0.1 - - <0.02 - - <0,01 - - 0.6
Rio Moquino upstream of '
Jackpile Mine ' 1 - - 11.2 - - 0.17 - - «0,02 - - <0.01 - - 1.8
Rio Paguate at Jackpile Ford 1 - - 270 - - 4.8 - - 1.2 - - <0,05 - - 0.5
Rio Paguate at Paguate -
Reservoir Discharge 1 - - 230 - - 1.94 - - 1.1 - - <001 - - 0.6

- - 38 - - 0.37 - - -0.70 - - «<0,01 - -

Rio San Jose at Interstate Bridge 1

CONFIDENTIAL
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ALWALINITY

Alkalinity in drinking water should be sufficient to
enable floc formation during coagulation, but not so
high as to cause physiological distress in humans. A
chemically balanced water, neither corrosive nor
encrusting, should be maintained. Alkalinity should not
be less than 30 mg/l nor more than 500 mg/i (3).

" ARSENIC

The use of inorganic arsenic in insecticides necessitates
the need for a limit on the concentration of arsenic in

" drinking water supplies. A considerable proportion is

retained by the body at low intake levels (2). The United
States Public Health Service Drinking Water Standards of
1962 set concentration limit not to exeed 0.01 mg/l.

BARIUM .- -

.Barium is : considered a general muscle stimulant, -

especially the heart muscle (2). The fatal dose for man is
550-600 mg. Concentrations of barium have been set by
the United- States Public Health Service Drinking Water

Standards of 1962 at 1.0 mg/l because of the toxic .-

effect on the heart, blood vessels, and nerves,

BICARBONATE

Bicarbonate is a universal constituent of natural waters.
Bicarbonate has not been considered as a health hazard.
However, some reports indicate that concentrations in
excess of 700 mg/l may be harmful 10 some persons.
Bicarbonate is an essential constituent in water as it
provides a buffering capacity to the water.

BORON

The ingestion of large amounts of boron can affect the
central nervous system and protracted ingestion may
result in a clinical syndrome known as borism. Boron is
an essential element to plant growth, but is toxic to
many plants at levels as low as 1 mg/l. The United States
Public Health Service has established a limit of 1 mg/]
which provides a good factor of safety physiologically
and also considers the domestic use of water for home
gardening (3).

CADMIUM

Cadmiwm is believed to be a nonessential, nonbeneficial
element biologically. Cadmium also has a high toxic
‘polential. Minute amounts are known to interfere with
metabolism and cause arterial changes in man. Because
of this, the United States Public Health Service Drinking
Water Standards of 1962 set the allowable concentration
of cadmium at 0.01 mg/l.

. CALCIUM

Calcium salts and calcium jons are among the most
commonly encountered substances in water. They may
resuit from leaching of soil and other natural sources, or

they may be contained in sewage and many types of -

industrial waste. The United States Public Health Service
Drinking Water Standards do not carry any limit for
calcium. The World Health Organization International

CONFIDENTIAL

Standardsof 1958 indicates 75 mg/l is a permissible lim
and 200 mg/l is an excessive limit in drinking water,

CARBONATE

Carbonate is directly related to bicarbonate and ti
concentration of each varies with the pH. The Unite
States Public Health Service Drinking Water Standards
1962 place no restrictions on carbonates in natur
waters, nor in chemically treated waters, as was done |
the 1946 standards. Concentration in excess of 350 n
of carbonate should not be allowed in drinking wat
because it may be harmful to some people.

. CHLORIDE

Chlorides in drinking water are generaliy not harmful |
human beings until high concentrations are reache

' although chlorides may be harmful to some peop

suffering from diseases of the ‘heart or kidney
Restrictions on chloride concentrations are general
based on palatability requirements rather than health.
concentration exceeding 250 mg/l is not recommende

CHROMIUM ‘

The relationship or effect of chromium on the hum;
body is not known. Chromium is not known 1o be
common element of food sources. That which may |
found usually arises from cooking in stainfess steel po
The United States Public Health Service Drinking Wat
Standards of 1946 set as the allowable concentration
chromium at 0.05 mg/! based on the lowest amou
analytically determinable at the time the standard w
established.

COLOR AND ODOR

Color and odor. requirements are easily attained
properly designed and operated treatment plants. Wh
the requirements are not met, it is an indication
inadequate facilities or operation of the system. T
United States Public Health Service Drinking Wai
Standards set the limit of color at 15 units and odor at
units., These values do not refiect the safety of the wai
but rather the consumer acceptance.

CONDUCTANCE

Conductivity is the reciprocal of electrical resistance
ohms of a column of solution one centimeter long wit!
cross section of one square centimeter at a specifi
temperature. The greater the concentration of dissolv
jonic constituents in water, the less its resistance
current flow. Thus, conductivity serves as a mecasure
the total dissolved solids in the water. S
concentrations may rise to levels harmful to livi
organisms because of the increase in osmotic pressu
Conductance-should be below 1,000 micromhos at 2¢
for good drinking water quality. o

COPPER

] Copber is an essential and beneficial element in hun

POL-EPA01-0000425
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o

metabolism: A deficiency in copper results in nut itional
anemia in infants. The daily requirement for adults has
been estimated at 2.0 mg. Higher concentrations of
copper impart an undesirable taste to drinking water.
Because of this, the Umted States Public Health Service
Drinking Water Standards 43 the recommended level
from‘M’mgIl in 1946 to 32 mg/l in 1962,
{0
CYANIDE

Cyanide standards are based o.n the toxicity for fish and -

not for man. Lethal toxic effects occur only when the
detoxifying - mechanism- of the -body (conversion to, -

thiocyanate) is overburdened. The United States Public ¥~
- Heailth “Service - Drinking - ‘Water Standards set the
-recommended limit of 0.01 mg/l. - - .

FLUORIDE ~

There are numerous articles describing the effect of
fluoride-bearing water on the dental enamel of children.
These papers indicate that water containing less than 0.9
to 1.0 mg/1 of fluoride will seldom cause mottled teeth
in children, and for adults concentrations less than 3 or
4 mg/l are not likely to cause endemic cumulative
fluorosis and skeletal effects. There is evidence to
support the contention that fluorides in excess of the
threshold for mottling teeth, and up to 5 mgfi, produce
no harmful cffects other than mottling.

The United States Public Health Semae Dnnkmg Water
Standards of 1962 set a limit on' fluorides at twice the
optimum level shown in the following table,
Recommended levels are based on an average of
maximum daily air temperatures in accordance with the
following table. 1t is reasoned that children drink more
water in warm climates; hence, fluoride content in the
water should be lower to prevent excessive total fluoride

-consumption.

TABLE .

- MAGNESIUM

. encrustalion on utensus. | Ne M2ajor 0w mMcnial cirect ot
*hardness is economic. For this reason the 1982 United
“States Public Health Service Drinking Water Standands
- have not set health-related limits on this parameter; but,

softening is recommcnded for waters with a hardncss

_above 250 mg/l.

IRON

. The 1962 United States Public Health Serviee Drinking

Water Standards set the recommended limit for iron at

-0.3 mg/l for aesthetic reasons, such as staining of
fixtures and clothing. This limit is not based upon
" physiological considerations, for iron in trace amounts is

essential for nputrition, The dally nutritional requirement

. Is 1 to 2 mg, and most diets contain 7 to 35 mg per day.

Consequently, drinking water containing iron s
unpalatable and unaesthestic concentrations constitute a
nuisance but have little effect on the total daily intake.

LEAD

Lead is very toxic if taken into the body by either brief
or prolonged exposure. Lead is a cumulative poison,
Lead is absorbed from food, air, water, and tobacco
smoke. The United States Public Health Service Drinking’
Water Standards set the limit at 0.05 rng{l '

..

Magnesium is an essential mineral element for human
beings. The daily requirement for human beings is about
0.7 grams. Magnesium is considered relatively non-toxic
to man and not a public health hazard. Before toxic
conditions are reached in water the taste becomes quite
unpleasant. At high concentration magnesium salts have
a laxative effect, although the human body can develop
a tolerance over a period of time, The 1946 United
States Public Health Service Drinking Water Standards
recommmended a limit of 125 mg/l, but there is no limit
in the 1962 standards.

B
S

ANNUAL AVERAGE OF MAXIMUM DAILY
AIR TEMPERATURES °F

RECOMMENDED CONTROL LIMITS OF
FLUORIDE AND mg/i

. . | rower " OPTIMUM upPER |

500 .° ~ 537 -- ‘0.9 1.2 1.7
53.8 - 583 0.8 1.1 1.5
584 - — 63.8 0.8 1.0 13
63.9 - 70.6 0.7 09 1.2
70.7 ~— . 79.2 0.7 . 0.8 1.0
793 - 905 0.6 - o7 |. o8
"

GROSS BETA, RADIUM 226, STRONTIUM
" The United States Public Health Service Drinking Water

Standards set a limit of 3 uuc per liter and 10 wvuc per
fiter for radium 226 and strontium 90 respectwely. The
standards set as an upper limit of gross beta activity at
1,000 wuc per liter in the absence of strontium 90 and

-_ aipha emitiers.

HARDNESS

Hardness over 100 mg/l as CaCo3 becomes increasin-gl.y

" inconvenient because it results in waste of soap and

CONFIDENTIAL

MANGANESE

The 1962 United States Public Health Service Drinking

Water Standards set the recommended limit for
manganesa at 0.05 mg/l. This requirement is the result of
aesthetic considerations rather than any physiologic - .
considerations. . . ..

Manganese is undesirable in domestic water suppﬁgs
because it causes unpleasant tastes and stains, and fasters
growth of some mlcroorgamsms in resewou's, filers,

_ and distribution systems.
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MERCURY

Meraury is found in seawater at a level of 0.00003 mg/l.
It is found in marine plants at approximately 0.03 mg/l.
Severe neurological disorders have been reported as a
result of eating fish and shellfish from contaminated
waters. For phytoplankton, the minimum lethal

concentration of mercury salts has been reported to -

range from 0.9 to 60 mg/i of mercury. The toxic effects
of mercury salts are accentuated by the presence of trace
amounts of copper (3). The Technical Review

Committee Tentative Standards have prepared in their °

revision of the Public Health Service Drinking Water
mercury (4).
MOLYBDENUM

Molybdenum presents a particularly unique problem in
irrigation waters in that ground waters frequently carry
Jevels of the element that give rise to plant concentration
toxic to cattle. In nutrient solution and soil solution

. measurements, 0.01 mgfl molybdenum in solution will

-produce legumes conmining in the order. of 5 mg/kg
molybdenum or more in the tissue. This level is

"commonly accepted as the upper limit for safe feeding

to cattle and it has been proposed as the tolerance limit.
An upper limit of 0.05 mg/l has been propased when the
frrigation water s added to acid soils with a large
capacity to combine with the element. The reason for
this action is to protect against the possibility of
inducing molybdenum toxicity at a later date as a result
of overliming in humid and subhumid areas (3). The
State has recommended a maximum allowable
concentration of 0.01 mg/l for drinking water.

NICKEL - )
Nickel pollution is caused by industrial smoke and other

wastes. It is very toxic to most plants but less to animals.
Long-term studies with oysters found that a level of

0.121 mg/l nickel caused considerable mortality. Nickel

toxicities occur in nature in conjunction with high levels
of chromium in soils developed from serpentine rock.
Growth of flax is depressed by the presence of 0.5 mig/l
nickel and this value has been suggested for tentative
tolerance limit in irrigation waters. Examination of more
sensitive crops may suggest a lower value (3). The State
has recommended 2 maximum allowable concentration
of 0.05 mg/l for drinking water. -

NITRATE

Until 1962, the United States Public Health Service
Drinking Water Standards did not have a requirement for
nitrates. At that time, however, 2 recommended-limit of
45-mg/l for nitrates was established. This limit was

established because of the relationship between high -

nitrates in water and infant methemoglobimenia.

w ’ .
The pH of a water system was singled out by the early
investigators of coagulation as the most important

variable to be cansidered. The United States Public
Health Service Drinking Water Standards recornmend as

the optimum a pH range of 6.0 to 8.5. Failure to operate .
within this range will result in chemical wasting and will .

raflected in the quality of the treated water.

" Standards a_maximum allowable unit of 0.005 mg/l . )

PHOSPHATE

The limit for phosphorus concentrations in public wat
supplies has been considered, but it has not bee
established because of the complexity of the problen
The purpose ‘of such limit would be twofold: (a) t
avoid problems associated with algae and other aquat]
plants and (b) to avoid coagulation problems du
particularly to complex phosphates {3).

POTASSIUM

Potassium is one of the more common elements. Itisa
essential nutritional element. The 1952 United State
Public Health Service Drinking Water Standards do no
specify any limit for potassium, A dose of 1 to 2 gram
of potassium is cathartic, and 1,000 to 2,000 mgfl |
regarded as the¢ extreme limit of potassium in drinkin
water (1). .

SELENIUM

-
-

Before. 1962, the presence of selenium in water wa
considered a matter of regional importanee. it is nov
recognized as being toxic to both man and animals. Th
presence of selenium may cause an increase in denta

. caries in man and is a potential carcinogenic. In the 194

release of the United States Public Health Servic
Drinking Water Standards the level of allowable seleniun
was 0.05 mg/l. Due to the seriousness of the effects, i
1962 the standards lowlefed the limit to 0.0T mg/l.

1

SILVER -

2

Crystaliine silver nitrate, AgNO3, is sometimes used as;
disinfectant in water supplies. Because of its skin anc
mucuous membrane discoloration along with
pathological changes in the kidneys, liver, and spleen
the United States Public Health Service Drinking Wate:

- Standards have set the limit for silver at 0.05 mg/l.

SODIUM

Sodium salté are extremely soluble and are found in
most natural waters, Sodium is the cation of many salt:
used in industry, and, as such, one of the most commor
jons in process wastes. Sodium in drinking witer may be
harmful to persons suffering from cardiac, renal, and
circulatory diseases. The 1962 United States Public
Health Service Drinking Water Standards do not
establish a recommended level. However, it has been
reported that levels of 200 mg/l may be injurious to
some people. ’

SULFATE .~

.. The 1962 United States Public Health Service Drinking

Water Standards recommend that sulfates do not exceed
250 mg/l. This limit does not appear to be based on taste
or physiological effects other than a laxative action
toward new uwsers. Public water supplies with sulfate
contents above this limit are commonly and constantly
used without adverse effects. . : -

SURFACTANTS -

The surfactant is a synthetic organic chemical having
high residual affinity at one end of its melecule and low
residual affinity at the other. Its vigorous surface activity
justifies not only its name, but its use as a prinicple

: H . | SOPRRIpIIY YRR 6 i PR
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T URBIDITY

the principle surfactantused was alkyl benzene sulfonate
(ABS); however, recently the linear alkyl benzene
sulfonate (LAS) has replaced it on the market. The
reason for this is that LAS is more readily degradable by
biological action than is the old ABS. The 1962 United
States Public Health Service Drinking Water Standards
do noi contain any limits for the LAS concentration;
however, they do recommend a limit of 0.5 mg/l ABS
inasmuch as ‘higher concentrations may cause
undesirable taste and foaming. >

TOTAL RESIDUE

“Total residue is a measure of the dissolved solids content
in 2 water. Because the concentration of total dissolved .

solids has little physiological effect, the 1962 United
States Public Heaith Service Drinking Water Standards
have no specific requirements. 1t is desirable to keep the
concentration of dissolved solid below 500 mg/l in
municipal water supplies. However, numerous

communities in the Southwest.are presently using water
supplies well in excess of this value, with no harmful-

effects,

The turbidity of water is attributable to suspended and
collodial matter, the effect of which is to reduce clarity
and light penetration. Turbidity is undesirable in waters
used for laundry, ice-making, bottled beverages, brewing,
and steam boilers. The 1962 United States Public Health

Service Drinking Water Standards specify that turbidity -

should not exceed five units.
WATER TEMPERATURE

The temperature of surface water- is variable with
geographical location. Consequently, no fixed criteria
are feasible. The United States Public Health Service
Drinking Water Standards do not list any limits for
temperature. However, any of the following cenditions
are considered to detract from raw water quality for
public use (3): :

1. Water temperature higher than 29.5°C;

2. More than 0.6°C hourly temperature variation over -

that caused by ambient conditions;

3. More than 2.8°C water temperature increase in excess

of that caused by ambient temperature;

4. Any water temperature change which adversely
affects the biota, taste, and odor, or the chemtstry of
the water;

-

5. Any water temperature variation or change whu:h .

adversely affects water treatment plant operation;

6. Any water temperature change that decreases the
acceptance of the water for cooling and_drinking .

purposes.

ZINC

Zinc is an essential and beneficial element in human
metabolism. Total zinc in the adult averages 2 g. Zinc
deficiency in animals leads to growth retardation that is
overcome by adequate dietery zinc. The actmty of

CONFIDENTIAL .

several  body cnzymcs is d:pendent on zinc (2).
Excessive zinc salts act as gastrointestinal irritants and
the iliness is very acute but transitory. Occurring with
zinc as impurities are cadmium and lead. In view of this,
the 1962 United States Public Health Service Drinking
Water Standards have set the concentration limit as 5.0
mg/t in order to keep the concentrations of cadmium
and lead below allowable levels.

BIBLIOGRAPHY

(1) McKee and Wolf, WATER QUAUW CRITERIA,
State of Callforma, Publication No. 3-A, 1963

(2) United States Public Health Service, PUBLIC
HEALTH SERVICE DRINKING WATER
STANDARDS 1962 -

(3) “Federal Water Pollution Cantrol Administration,
WATER QUALITY CRlTERlA 1968

(4) United -States Environmental Protection Ag

MANUAL OF EVALUATING PUéLm?C
DRINKING WATER SUPPLIES, 1971

POL-EPA01-0000428



Table 2

. Watei- Quality Data
. (NMEIA, 1974, p. 215, 217) -

‘ - Seboyetita

Seboyeta Sebo.yeta .(BIBO) Hoq;ino Moquino
. Se.bi}‘etﬂ Auxilia:‘y'Spring' BIB(I) Well Jackpile Jacipila
Main Spring Well # 2 well # 1 Shop Well Well ¢ 2
- . 259 259 . 260 256 256
. Latitode . 35-13-35 35-13-06 35-10-40 35-08-05 - 33-09-10
Yongitude ) 107-24-00 107-23-40 ° 107-23-41 107-19-10 107-21-65
7 coaim - © 94.30 | - 87.40 25.30 fas0.80 298,70}
Potassium ' 1.56 . 1.95 .. 7.02 2.73 a7
Calcium 6.00 10.00 " 74.00 -14.00 4.00
Magnesium 82.40 0.60 21.90 310 7.90
Iron—-Total ' <0.25 <0.25 0.00 | <0.25 <0.25
Manganese L <0.05 - <0.05 <0.05 | - <0.05 <0.05
Chloride ¢ .- . @ = - - . 2.40 3.60 ' 7.40 27.20 18,60
Fluoride DI - - [0-49 0.50 6.33] 1.55 1.50
Nitrate .  -<0.10 " <0.10 0.08 - <0.10 " <0.10
‘Bicarbonate .« ¢ 2585.50 - 223.00 341.60 404,30 . 384,50
' carbonate °© None -None - None None ' Kone -
Sulfate R 13.40 . 40.50 - 58.30 lee4,00 ~ 337.90
. Phosphate . - . - . 0.02 -~ -
‘;btal Hardness - 18.50 21.50 . a7.50 - 42.50
Alkalinity ' 209.40 182.80 280.00 ;331,40 315.20
Total Dissolved Residue 315.00 280.00 403.00 | 142.00
Suxfactants <0.05 <0.05 <0.05 { <0.05 <0.05
pH 8.01 7.82 7.80 E 8.13 ~ B.18
Odor Negative Negative_ Bormal 5 Negative Negative
Color Negative Negative Cleax ‘ Negative Negative
Turbidity 0.40 ‘ 0.40 0.20 ' 0.80 0.50
Conductance Micromhos/cm 25°C 349.00 423.00 617.00 [2,029.00 1,299.00]
" Arsenic <0.010 <0.010 <0.010 <0.010 © <0.010
Barium : Negative Negative Negative Negative Negative
Boron : - Negative Negative Negative 0.520 0.250
Cadmiwm - Negative . Negative . Negative Hegative Negative
Chromium . ’ Negative Negative Negative. Negative Negati;re
Coppex . ’ Negative Negative 0.025 'Negative i ‘ 0.025
* Cyanide .o ) - - Co. - T - -
* Lead o Negative . Negative . Negative Negative Regative
~ Mercury ’ - Co=- - - - -
Molybdenum - - ) - - - - -
Nickel Negative Negative Negative kegative
.Silver _ . Negative Negative Negative | Mgﬁve Negative
Seleniwm . ' Negative [o.012 0.018] . Negative Negative
Zinc Negative . Negative 0.070 0.060 Negative
Radium 226 : - - - - . _
CONFDENTAL | . - - = - -~ T POL-EPA01-0000429 ~
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Figure 1

Ground Water Sampling Sites in the Jackpile-Paguate Area
(EPA, 1975, p.58)
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Table 3

Anaconda Water Analysis
(The Anaconda Company, 1976)

S . Cl S04 | NO3 1| Na Cond | pH U-Nat | Ra-226|Th-230 |
DESCRIPTION Date | ppm ppm | ppm ppm |umhos pCl/1 | pCi/1 | pCi/l
Jackpile P-10 Well 2-5 24 539 2 470 1600 g8.1.] 1,5 0.2 1,0
2-5 613 1 | 515 | 1500 8.1 | 1.4 1.0 1.5

Jackpile New Shop Well

28
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. APPENDIX IX

Archaeological Information
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APPENDIX X
‘ Bureau of Indian Affairs Comments
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United States Department of the Interior

GEOLOGICAL SURVEY

. P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFER TO: March 19, 1976
Memorandum
To: Superintendent, Southern Pueblos Agency, BIA,
Albuquerque, New Mexico
From: Area Mining Supervisor, SRMA, USGS,

Carlsbad, New Mexico
Plan for the P-=15 and P-17 Mines on Laguna Tribal Lease
No. 4
Enclosed are two copi.,es.of the plan (two volumes with map pocket)
for your review. Please give us your’ recommendations; consistent
with the requirements of the lease terms, for the prote;.‘ction of
‘ nonmineral resources and for the reclamation of the land surface

affected by the plan.

‘2 é le C. Jébr.xes

Mining Engineer ,
for Area Mining Supervisor

DCJ:nb

Enclosure:

CONFIDENTIAL T POL-EPA01-0000434
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United States Department of the Intenor

GEOLOGICAL SURVEY

P.0. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFER TO: March 29, 1976
Memorandum
To: Superintendent, Southern Pueblos Agency,
BIA, Albuquerque,. New Mexico
From: Area Mining Supervisor, SRMA, USGS,

Carlsbad, New Mexico
Subject: Addendum to The Anaconda Company's Proposed

Mining and Reclamation Plan for the P-15 and

P-17 Mines on Laguna Tribal Lease No. 4
Enclosed are two copies’ of the above addendum which are to be
included with the plans submitted to your office with our

memorandum of March 19, 1976. Any: future addendums will be
. submitted to your office upon receipt.

é Dale C. Jones '

Mining Engineer
for Area Mining Supervisor

DCJ:cj

Enclosures

®
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- United States Department of the Interior

GEOLOGICAL.SURVEY

P.O. BOX 1716
CARLSBAD, NEW MEXICO 88220

IN REPLY
REFER TO:
May 21, 1976
Memorandum
To: Superintendent, Southern Pueblos Agency,
BIA, Albuquerque, New Mexico
From: Area Mining Supervisor, SRMA, USGS,
Carlsbad, New Mexico
Subject: The Anaconda Company's Proposed Mining and
Reclamation Plan for the P-15 and P-17
Uranium Mines on Laguna Tribal Lease No. &4 :
’ :
Enclosed are two copies of the company's addendums to the subject
' plan which was submitted in duplicate to your office with our

memorandum of March 19, 1976. These addendums should be included

as parts of the plams.

e (ks —
Dale C. Jones
Mining Engineer

for Area Mining Supervisor
DCJ:cj

Enclosures

~
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United States Department of the Interior

GEOLOGICAL SURVEY
Conservation Division
P. 0. Box 26124
Albuquerque, New Mexico 87125

August 17, 1977

Memorandum
To: Superintendent, Southern Pueblos Agency, BIA
From: Area Mining Supervisor, SRMA

Subject: Modifications of the Mining and Reclamation Plan for the P-15
and P-17 Mines (Underground-Uranium), The Anaconda Company,
Pueblo of Laguna Uranium Mining Lease No. 4
Enclosed are two copies of the subject modifications which should be
made part of the original mining and reclamation plan that was submitted
to your office March 19, 1976. The Environmental Analysis of the mining
. plan is being revised to include the modifications, and copies of the
revisions will be forwarded to you as soon as possible.
8.,-;‘4; C =Bt
DALE C. JONES '
Mining Engineer’

For Area Mining Supervisor

Enclosure

® iR
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Miscellaneous Information
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Juw?2 219 Conservation Division
P. O. Box 26124
1. S. Geological Surve Albuquerque, New Mexico 87125

Carlsbad. N.M. : July 71, -1977

To: * Files
From: Area Minlng Supervisor

Subj ect: TInspection Jackpile——-?aguabe Mines, The Anaconda Company

/6:: July 13, 1977, 1 e.xamined the subject nines and attendant reclamation
/7 located on the Laguoa Indian Reservatiom. °

The inspection was requested by the Technical Committee of the Tribal
Counc:L'L.

The following petple made the examination:

John Carrilo - — Technical. Committee
Pete Marla — Techmical Committee
Bob Tsiosdia — Technical Committea.
Terry Farmer -— Tribal lLawyer

B111l Gray ~ Anaconda Company

Anaconda started a program of grading and planting the tops of the large
waste dumps in.1976. .. However, there are no plans to grade tha sides of
the waste dumps which are standing -at -‘the normal angle of ‘repose. Some
nindr erosion is taking place on the gides of the dumps, ‘but nothing
serious at this time. Some planting will be tried on the sides at a

later time.

The adit sites for the PW-2 and PW-3 mines located In the highwall were
examined: ~.Backfi1ling the North'Paguate Pit-has-stopped pending approval—
of the mine plans and removal of the émall.amm.mts of ore involved.

The portal site of the slope which will develop t_he P15-P17 wmine was
examined, .

A1l 2n 411, it appears the .members of.the Techlmical Committee were
saiisfled with the reclamation work in progress. The necessity for
apprnving the plans for the Pi-2 and PW-~3 mines in the near future was
ex;1:ined by the company representative. .The small amount of ore
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involved must be removed to allow for the final backfilling of tha pit
! and the grading of the highwall in the general area of the mine portala.

(OR'G. SGD.) A. F. CZARNOWSKY - .. ..

A. F. CZARNOWSKY
Area Mining Supervisor

Carlsbaﬁ / ' .
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United States Department of the Interior

GEOLOGICAL SURVEY
‘ : P. 0. Box 1716
Carlsbad, New Mexico 88220

July 13, 1977

Memorandum

To: Files, Mining Plan for P-15 and P-17 mines, The Anaconda
Company, Pueblo of Laguna Uranium ¥ining Lease No. 4

From: Dale C. Jones, Mining Engineer, SRMA, USGS
-Subject:;'Laguna Committee Meeting

The writer attended the subject meeting July 8, 1977, at the Pueblo of
Laguna Council Room in Laguna, New Mexico. The Laguna Committee is
responsible for reviewing mining and reclamation plans for proposed
mining projects involving Pueblo of Laguna lands and does so in
‘conjunction with the Southern Pueblos Agency. of the BIA and the
appropriate company representatives. The purpose of the subject
meeting was to discuss the mining plan and envirconmental dnalysis
(EA) for the P-15 and P-17 Mines, and attendees included the

, Laguna Committee, BIA Officials, representatives from the Anaconda

.' - Company and an attorney for the Pueblo of Laguna.

The P-15 and P-17 mining plan was submitted by the Anaconda Company
farch 18, 1976, and_proposed the development of two small under-
ground uranium minés through two separate vertical shafts. The

' proposed mine sites would have -been located on Black Rim Mesa

Y ) about 2 miles south of Paguate, New Mexico. The writer prepared an

EA of the proposed mining plan, and copies of the EA have been

- reviewed by the committee. Subsequently, Anaconda has proposed
changing the original mining plan to provide for developing both
mines through a single adit, the portal of which would be located
in North Oak Canyon. -

CONFIDENTIAL : POL-EPA01-0000441



. The first item of discussion was the possibility of processing the

‘ mining plan as originally submitted with subsequent processing of
the single adit proposal as a supplement to the approved mining plan..
The writer pointed out that the USGS did not consider the single
adit as a significant modification of the mining plan, and that the
single adit approach would cause less environmental damage than the
two shafts originally proposed. However, the writer also indicated
that revision of the EA to include the single adit modification
would not take a considerable amount of time, and it was generally
agreed that such a revision should be made prior to processing of
the plan. This revision is pending a formal submittal of the
proposed modification from Anaconda.

The remainder of the meeting was spent discussing each section of
the EA. This discussion resulted in the comments and suggestions
listed below. )

1. The "Reclamation" section of the EA will be expanded
to supply more detall, possibly including information
from Anaconda's gomprehensive siining and xeclamation
plan which covers all of the company's underground
and open~pit mining operationg near Paguate., A
stipulation regarding future abandonment of the mine
openings (adit portal and ventilation shafts) will

be added to the "Recommendations" section of the EA.

‘ 2. A stipulation requiring the utilization of subsidence
monitoring grid systems in areaswhere mining would
approach State Highway 279 will be added to the
"Recommendations' sectionm. K

3. It was generally agreed that the "Atmosphere" and
"Hydrology" sections of the EA were adequate. °'The
writer pointed out that it would be best to assess
the impacts on air quality and water resources on a

‘cumulative basis and that this would be done in the
EA of the ¢comprehensive mining. plan.

4. The proper archaeblogical clearances for the proposed
mining project had not been obtained when the EA
was completed. These clearances will be submitted
with the adit modification-and will be added to the EA.

.. 5. A list of the fauna and Flora that might possibly exist .

- in the mining area will be included in the "Fauna and
Flora'" section or in the appendices.
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The "Alternatives to the Proposed Action" section will
be expanded to further discuss the merits and demerits of .each
mining method and the alternative of "no development".

The "Unavoidable Adverse Envirommental Effects of the
Proposed Action" section will be expanded to include a
discussion of the extraction of a non-renewable resource.

The committee and the BIA officials pointed out that they
want the preparer's determination regarding NEPA to

remain in this EA and to be included in future EA's.
According to current EA guidelines, the preparer does

make such a determination.

Dale C. Jones
Mining Engineer

POL-EPA01-0000443



R

CONFIDENTIAL

INSPECTION REPORT
April 15, 1977

Bluewater MIIL
The Anaconda Company
Valencia County, New Mexico

U. 8. Ceological Survey
Conservation Division
Area Mining Supervisor
Southern Rocky Mowntain Area
P. 0. Box 1716
Carlsbad, New Mexico 88220

Sy
’ PR S
’ ' . e -t-‘_' M »

Dale C, Jones -

Mining Engineer‘-.‘ Lo

' May 24, 1977 1
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" lower grade ore,

The Anaconda Company's Bluewater Mill was inspected April 15, 1977,

- by the writer and Don Dixon, Superintendent of Mill Maintenanca, The

primary purpose of the tour was examination of the method used to
sample the uranium ore for royalty determination purposea priov to
processing.

The Bluewater Mill i located just east of Interatate Highway 40
about 8 milea northwest of Grants in Valencia County, New Mexico. ' The
facility uses a hydrometallurgical process to extract uranium oxida
(U308) » commonly known as yellowcake, from the ore which 1a mined from
the company's open-pit and underground workings on Pueblg of Laguna
lands near Paguate about 50 miles to the east, The ore is transported
from the mine to the mtil in 100-ton, bottom-dump rail cars by the
Atchinson Topeka and Santa Pe (ATSF) Railroad. Presently, the mfll
processes an average of about 2000 tons of ore per day (TPD), but on-
going expansion and modification of the facility will increase its
capacity to about 6000 TPD as well as allowing the processing of
Tha company currently has a considerable amount of
its ore toll milled at Kerr-McGee Corporation's mill in Ambrosia
Lake near Grants and at Sohio’s mill which 13 about 5 miles north of
the lessee's mining operations. /

Upon arriving at the mill site, each railroad car is weighed on
Fairbanks-Morase track scales at the ore trestle, and this weight i=
used for royalty determinatfon purposes. The scales are checked
every 3 months by the ATSF Scale Department who report the results
to the New Hexico State Corporation Commission and to the Traus-
Continental Freight Bureau, South Paciffc Coast Territory, in San
Francisco, Califormia. .

After being weighed, each railroad car is dumped into one of
four bays under the ore trestle according to the grade of ore ir
the car as determined by the scanner at the mine railhead, -The ore
in each alley is thereby kept at an average grade of 0.255Z + 0.02%
U308, and this assures a uniform feed grade for the mill. The recip-
{ent alley and the car weight are recorded, and when the alley containa
about efght carloads, it is known as a mill lot. Each lot is removed
individually by a front-end loader and put into a Cedar-Rapidas jaw
crusher {25 x 40). From the jaw crusher, the ore is carried by
conveyer belt to a sizing screen wvhere overgized material is removed
and recycled through a Cedar Rapids impact breaker (30 x 30). Vhen
properly sized, all of the cre 13 carried by conveyor belt to the
sampling tower, . .

The sampling tower contains an automatic, continuous aampling
system consisting of three automatic Geary-Jennings samplera, two
Syntron vibrating feeders, one Tyler-Niagara vibrating screen, and
two small Traylor gyratory crusheras. The system is of AEC design.

[ -
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The first sampler takes a 10% cut of the ore, about 200 pounda per ton,
_ which 18 then fed via vibrating feeder into the second sampler which
‘ takes another 10%Z cut, or about 20 pounds per ton of ores, The second
cut 18 then sized by the vibrating screen (oversized materlal is re-
duced by the gyratory crushers) and fed via vibrating feeder into the )
. third, and final, sampler which takes another 10% cut, or about 1.5 A
* pounds per ton of ore., All reject material from the sampling zystem »
is routed on to the five 500-ton fine ore bins and subsequently on. ',,"
into the milling circuit, . -

The final sampla, approximately 1.5 pounds of ore,is assayed, and
the uraniim content thereby obtained is used for determing the royalty
due. In the past, grab samples were taken from the railroad cars for
mofisture analysia, but this is now done Iin the sample tower., A sample .
of each ore lot is kept for am umpire assay in case the original assay *
rESult iz disputed _ : _ - l

I . Although the milling circult is physically quite complex, the. -
hydrometallurgical process is actually very simple, The ore i3 . -
leached with sulphuric acid which removes the urxanium oxide and placea
it in solution. This solution is then mixed with resin beads which.
collect the U303 on their outer surfaces, The U30g is washed from’ ‘the -

" beads to form a pregnant solution from which the U30g is precipitated
ouz. The precipitate, or yellowcake, 18 then dryed and packed into

\\; ’ 50%-pound, sealed metal drums for shipment to the respective buyera.
~ Four yellowcake samples are taken from each drum-ome for Anaconda, s
@- : one for the buyer, and two umpire samples. L s A Y

" In the past, the Bluewater Mill also had a circuilt wvhich ﬁti%izéd
carbonate leaching so that limestone uranium ore could be yrocesaed.
This system was closed in 1975, and United Nuclear - Homestake Partners
mill between Ambrosia Lake and Granta is the only mill now capable-dﬁ
vefining limestona orea, When the on-going expansion and modification
are complete, the Bluewater Mill will utilize solvent extraction 1natead
of the resin beada. This will not change the badic hydrametallurgicahi
process but will inerease the mill capacity and allow the processing oi\
lower grade ora. Solvent extraction is used at Karr-HcGee Corporation 3\
mill in Awbrosia Lake, - - AN

- . -
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) Orig. to: Superintendent, Southern Pueblos Agency. BIA
‘ €c: Govermor, Pueblo of Laguna
Chief Branch of Mining Operations, USGS
. . Through: Conservation Manager, Central Region, USGS
Ayea Mining Supervisor, SRMA, USGS ’
Vfiles ,
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INSPECTION REPORT

Jackpile-Paguate Mining Operations
The Anaconda Cempany
Jackpile Mining Lease

and .
Laguna Mining Laase No. 4
Laguna Indian Reservation
Valencia County, New Mexico

U. 8. Geological Survey
Conservation Division
Area Mining Supervisor
. Southern Rocky Mountain Area

P. 0. Box 1716 -

Carlsbad, New Mexico 88220

Dale C. Jones
Mining Engineer
*  "March 10, 1977
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' ) The Anaconda Company's Jackpila-?aguata uranium pdning operatiuna, _
" both open-pit end wnderground, wera examined February 13, 1977. The -~-°°

writer was accompanied on thes inspection touras by Bill Clark of tha

UGS and Clifford Gibbas, John Relson, and Greg Kasza of tha company's

underground operationa section.

The miuing operations ara located within the Jackpile Mining
Lease and Mining Lease No. 4 which were issued to Tha Anaconda Company
by tha Pueblo of laguna May 7, 1952, and July 30, 1963, respeccively.
These leases occupy about 7,550 acres of tha Laguna Indian Resarvation,
in Townshipa 10 and 11 Horth, Ranga 5 West, NMPM, near Paguate in

= 7 -Valencia County, New Mexico, The Pueblo of lLaguma owns all of tha

surface and mineral rights involved and also administers the leasea
in conjunction with the BIA end the USGS. - ) : . « -
The Jackpile-Paguate Pit 13 actually two adjacent opeﬁ-pits, and
o the Paguate Pit is further designated the North and South Paguata Plits.

TTT 77 77 The eastermmost Jackpile Pit has produced uranium ore since discovery-

' . of the ore deposit in 1952 whila tha Paguate Pit has ylelded ore since
1963. Thas Norxth Paguate Pit has now been mined ocut, but the South Pit
{8 still producing with new overburden stripping underwvay on its weal
end, Operations ara conducted threa shifts per day, 7 days per week

) resulting in the production of 40004+ tons per day (IPD), although thia

7 7 7 rate can vary significantly fros day to day. In the Jackpile Pit, some

overburden stripping is performed by Hamilton Construction, a private

.' contractor, but Anaconda takes over the mining activities once tha top

of the ore bearing formation iz encountered..

In the open-plts, the host rock for the uranium ore is the Jac?s.pila
¥" Sandstone wnlz, a coarse grained arkosic sandstonme which i3 the upper- +
o3t exteat of the Brushy Basin Mexber of the Jurassic Morrison Forsmatioam.
The Jackpils ranges from 50 to 200 feet in thickness {n the mining areas &
and contains ore from 1 to 15 feet thick an an average depth of 135 feet.
Generally, the ore ia the Jackpile Pit 13 thicker and more uniform thaa
thst fn the Paguate Pit. The grads of the oxe ta.nges from abauz 0.027
ST tnasmchasOSO’ZB_-,Og!.nsmarm. _ ' .
Solid Werbm:'den is removed to the top ef the Jackpﬂ.e Sandstom E
by couventional drilling and blasting aud subsequent loading into Lo
haulage trucka. Ingersoll-Rand, Chicago Pneumatic and CGardoer-Senver
rotary drill rigs bora 6 3/4-inch holes which are loaded primarily with
_ ANFO (emmonium nitrate-fuel oil) for blasting. The number and patteram
of the blast holes vary, depending on overburden charaeteristics, as
does the addition of other blasting agents such as ANFO boosters and
stick powder. Loading of the overburden is accomplished by such .
equipment as Caterpillar (Cat) D-9 bulldozers; Dart 600 {15-cubie yard
capacity bucket) and Cat 992 (IO-cublc yard capac:lty bucket:) front-

- . - - .
. - - .. ST
e e ) -’ - -
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. ) 1
end loaders; and Euclid R-20 and R-50 (23~ and 50-ton capacities

respectively) haulage trucka. This type of procedure {s also used to
extract barren portions of the Jackpile Bandstona, and both over-
burden and Jackpile waste rock are transported to the mine wasta dumps
or used to backfill mined-out areas in tha pita. The pit benches vary
considerably in width and average about 35 feet in helight. T
Original exploration drilling for the open-pit ore was conducted
-on 50-foot centers., Once the stripping of overburdem reaches tha top
of the Jackpile, the ore f3 further defined by development drilling on
25-f6ot centera. These & 3/4-inch diameter development holes ara

* w: drilled by truck-mounted, rotary drill rigs and are then probed at:2& = -

foot 1ntervala using an Eberli.na Geiger counter probe.

Once the development drilun,g has been completed mining of the
.ore begins by ripping the bench surface with Cat D-9 bulldozers. The
loosened muck 13 then probed to a depth of about 18 = 24 inchea by a

=

*-% 7 manusing-a “I" probe which counts gamma ray emlsaions for-a set- -~ - -

.~ amount of time in counts pexr second {cpa)s+ Ore zones are datermined
. . by tha probe readings and are marked accordingly on the surface with
.. atakes and flags. Cenerally, the ore is removed first by D~9, Dart
600, Cat 992, and R&20 equipment although waste material sometimes
must be removed first. This procedura is repeated as benching
continued. :
Rt

Pacuses

After the haulage trucks have been loaded with ore, they proceed
directly to one of various acannera located in the pits. The scanner
18 a scintildtion device that counts gamma ray emissions from the ore
for 30 seconds, and the results are given to the scanner operator inm
tps. This cpa readirng 13 recorded and determines which stockpila the -
truck will proceed tos . L -

‘Ore fron both the open—pit and underground mrkinga is stock=
plled at various locations in the open-pits according to its mining
area and grade. Open-pit and underground ore are stockpiled .
separately due to metallurgical characteristics, accounting ;mrposea, -
and to avoid long haulage diztances, According to Anaconda officiala, -
there are several stockpiles that contatn ma al with an averagas -
grade as low as 0.02-0.05%7 U30g; and, due to/increased price of
uranfum, some waata dm'nps have’ been dr!.lled to re-evaluate thei.r ore
coutant.. : . . - . S

.o . -
. =

From the various mtockpilea, a separat.e fleat of loadi.ng and .

"~ “haulage equipment trapsfers the ore to the Atchinson, Topeka and
Santa Fe (ATSF) railhead which 1s _located gouth of the Jackpile Pit.
Here the ore 1s crushed prior to befng loaded by conveyoxr belt into
100-ton railroad cars. The conveyor belt is equipped with a weighto=
meter so that the cars can be loaded as cloae to 100 tons as possibla

because Anaconda must pay_a penalty to ATSF 4f the cars contain more

than this amunt. The conveyor is also equipped w:l.th a m:am:er very

P RET T
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!

: similar to those im the pits so that the grada of the waterial loaded
‘ into the cars can be determined. Both the weight and grada of tha

ore loaded into each raflroad car 1s recorded. Once loaded, the ore
i then transported to tha company's acid-leach mill in Bluewater
about 8 miles west of Grants, New Mexico. Anaconda plans to expand
the capacity of the mill from 2500 to 6000 tons per day as about '
1000 tons per day of the open-pit ore is currently being toll milled -
on an frregular basis at Sohio's facility about 5 miles north of the

' Jackpile Pit., Modification of the mill would also allow the pro-

SR cessing of lower grade ore according to company officials.

At the mill, the ore is sampled and aasayed, and royalty
payments are determined using the U304 assay. Ia the near future,
the writer plans to tour the milling facility to examine these
& sampling and assaylng procedures. .

While touring the open-plit mining operations, the party also
-~ - examined the area whera the company's proposed PW2-PU3 Mine Project

R would be located. This project would be a scram type operationm .

T developed from an adit collared ia the mined-out North Paguate Pit.

i The involved deposits contain an indicated 36,500 ¢ons of ore with

iy an average grade of about 0.27% U30g and are located on the fringes

g - of more concentrated ore zones which were extracted using open-pit

] - -  methods. It {8 not feasible to open-pit mine the PW2-PH3 deposits
due to thelr close proximlty to State Highway 279 and tha village of

. : Paguate., A wining and reclamatfon plaa for the Py2-PW3 Mine Project

q vas pubnitted Janvary 5, 1977, and an exvirommental analyai.a of tha

: iz plan 13 belng ptepared. ..

N
b e

i

Also examined during the open-pit tour were the locations of the . ...
portals for the P-9-2, P-9-3 and P~1l Adit Mine Projects. Theaa :
portals are located near the bottem of the swall, mined-out P-9-1
open-pit which is situated om the southeast margin of the Peguate Fit.
The P-9-2 Project was approved in 1974, and mining was halted in
October or Novewber of 1976 pending furiher exploration work. The
P-9-3 and P~11 Projects were approved in 1975 as a supplement to . tha
plan for the P-9-2 Project, but mining has besn delayed pending further
evalustion of the use of open-pit methods to extract thia ore.
Anaconda now plans to usa underground mathods for the P-9-2 and P-11 - -

_ore zomes and is currently p\.@ing water frau tha aditﬂ._ _ S

R PO PR T‘ae company’ s~aperating undergromd mina i.a cal.‘.led the P-IO H:lnc.
_— but it actuslly consista of two connected mining areas, the P-10 amd
e '--P-7. The mine operates three 8-~hour shifts per day, 5 days per week,
E - and has a total of about 165 employees including staff and maintenanca
personnel. Curreant ore productfon i3 about 1000 tons per day. Dume to
its wvatexr coatent, wmost of this ora is being toll mﬂ.led at Kerr-McGee
- Corporation's mill in Aumbrosia Lake near Grants. i R

.\
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‘ Froa the surface, accecs to both mining areas {s provided by a
declined chaft (about 12%) epproximately 2000 feet in length. 7Tha

declina (about 9 feet by 16 feet) 18 supported by steel sets with
tight timber lagging and contains & 24-inch conveyor belt that
carries ore and wvaste to the surface. At the bottom of the declins

. 1is a 300~-tona per hour jaw crusher and the wiane puxp station and

- sucp. About 120 to 130 gallons per minute of uater ara purped fron
the mine for about 7 hours per shifr. -

.
S

In the P~10 rmining area, the ore zones rangs from about 200 to

400 feet in depth, and ore cxtraction is accomplished using a

modified room-and-pillar method with sublevel track haulage., Con-

ventional equipment such 28 jackleg drills and triple-drum slushers

18 utilized; avd stulls, tiober andfor steel sets, and rock bolts

vith wvire mesh and/or landing mata are used for ground support.

Access from thae haulagae-level to the ore zones is provided by warious
- man- and serviceways which are strategically located throughout the

leaving pillars that measure approximately 43 feet square.

v Fillar removal results in an extraction rate of about 90%, end .
in some areas about 95%. The ore is transferred from the stopes to
“ the bkaulage level through various ore passes that are also
' strategically located throvghout tha mine area. Some of these ore.
. passes have been driven by conventlonal methods, but the majority of
. them are drilled by a Caldwall Raise Bore in which case they are
¢ bored with 52-inch diemsters and theg cased to 48-fnch diametera.
From the ore passes, the ore is loaded into sida-dump xallroad ¢azs
(car factar of 3.7 tons) which are pulled by 8-ton dfesel engines
to a: dmg,sta.tion that feeds the crusher a2t the bottom of the decline. - - -

Ih.e P-7 area !.s about 1000 feet northwest of the P-10 area, and
the ore zones ranga from about 170 to 450 feet In depth. The mf
method uvsed here 1s the same as in the P-10 avea except that LHD

- {load-haul-dump) equipment {8 being used to move the ore to the ore
7 passes. Access to the gtopes for the LED's is provided by a ramp
driven on a 20 to 25% slope between the ora and haulege levels. .
Preseatly, only development work &3 being performed $n the P-7 area,
and the entire area will be totally developed before pillax
extraction beings. The development drifts are driven on 50-foot
centers resulting in pillars about 47 feet square, and ground I
‘support consists primarily of timber and/or ateel sets and rock bolts -. ---
a2nd landing mats. Wire mesh {2 not used in the stop®areas to avoid '
eantanglenent with the buckets of the LuUD'a. Ore from the P-7 area
i3 transported to the crusher durp by the sams type of hanlage
equipment that fs used in the P-10 area. - - com o

. - ——
v
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‘ Once crushed, the ora and waste materfal from the P-7 and P-10

mining areas {s carried separately up the decline to tha surface by

the 24-inch conveyor belt. On the surface, it is loaded into trucks

and transported to the approprlate stockpile, duap or backfill area
-~ in the open-pits as previously discussed,

-
-~

Ventilation of the P-10 and P-7 workings £s accomplished by .

boreholes. These boreholes are drilled from the surface wdth 48-fnch
diameters, cased with asteel tubing to 42-fnch diameters, and equipped
with electrfically driven 60- to 100-horsepower axial-flow fans.
Currently, about 250,000 cubic feet of air per minuta are being used
for ventilatiom.

Water from the P-7 and P-10 workings is collected in the sump
at the bottom of the declina from vhere it i3 pumped to the surface.
". On the surface, this wvater {3 piped to a mined-out area of the Paguate
Pit vhere it is impounded with wvater from tha other open-pit and
underground workings. The water 18 periodically withdrawvn from this
izpoundment and applied te the varims baulaze and access roads for
dust suppression,

Throughout the inspection tour of the open-pit and underground
operations, no violations of lease terms wers observed.

L kd . —
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L ~Pale C. Jones
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~-Original to: Superintendent, BIA, Southerm Paebloa Agem:y
’ cct Governor, Pueblo of laguna
Chief, Braoch of Mining Operations
Through Reglonal Consexvation Hanager
Area ¥Mining Superviaor, SRMA
Piles :
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INSPECTION REPORT

The Anaconda Company
Laguna Tribal Lease
. Laguna #4
Valencia County, New Mexico

U. S. Geological Survey
Consexrvation Division
P. 0. Box 1716 . o
Carlsbad, New Mexico 88220

Prepared By -
Gregory Alan Edwards
) . Mining Engineer )
-~ - p - ., ~August 9, 1976 .
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CONFIDENTIAL

The Anaconda Company's lea2e property was visited on July 16,
1976, by Dave Stewart, Alan Edwards and Paul Vogel of this office.

The purpose of the visit was to discuss the proposed P-15 and P-l7‘
mines and also to inspect the 'unde,i:ground P~10 mine,

The uaderground sine tour was conducted by Mr, Milt Head, the
P-10 wine 'fore.man. Ix;apected dur{ng the tour were the primary crusher,
the wmachine shop, the snblevel.haulage drifts and several of the
working faces. |

Mr. Head also explained how Anaconda delineates the ore bodies
to insure maximm ore recovery. 'ihe location and eatimated bt;un&aries
of the ore bodles are first delfneated by surface drilling. During
mine development, exploration fans are drilled upright from tha sub-
level haulage drift at fifty foot spacings to further delineate the
ore bodles prior to commencement of mining activities (sece Section
A-A and Section B-B, encloged). ]

During the mine level development, further explorati:on 1s o
conducted, A ten foot hole is drilled vertically from every drift
after each round of blasti.ng In addition to this, & fan of
exploration holes is drilled outward from each heading wben the ore
body boundary 1is reached (see Point E, Figure 1, enclosed). This
would insure that no pocket:a of add:ltional ore lie outside and

adjacent to the boundary. . . " . . 0

# i . R . . Gregory Alan Edwards _
Orig. to: Chief, Conservation Dlviaion ‘j Cr ‘ ;

~ cc: Area Office. BIA, Albuquerque, Hew Hexico
: " ce: Files
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CONFIDENTIAL

REPORT OF INSPECTION
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April 28, 1976

The Anaconda Company
Laguna Tribal Lease 4
Jackpile-Paguate Minesita

Laguna Indian Reservation
Valencia County, New Mexico

U. S. Department of the Interior
Geological Survey
Consexrvation Divisioa
P. 0. Box 1716
Carlsbad, New Mexfico 88220

by
Dale C. Jones
Mining Engineer

» © . -May 19, 1976.
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' CONFIDENTIAL

The Anaconda Company's Laguna Tribal Lease 4 (Jackpile-Paguate
Mining Lease) was Inspected April 28, 1976, by the writer in the
company of Clifford M. Gibbs, Buperintendent of Underground Operations.
The purposa of the inspection was- the on~site examination of tha ;rea
that would be affected by the company's proposed P-